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.~ INTRODUCTION ’

B o« - .
‘ | ’ ’ ’ ’ V - -~ -
N . - . . . - .

e ' Definitions of "environment" and "enVironmental education" .
abound2 Many are, in Scheffler'srterminology, stipulative: "environ-
v F
. ment" is defined in a particular way by ‘an author, who may say that

‘ . P
" ' within a particular context the term is to ® understood to be é%niv- _ .
B . >a1ent to another term or short description( For example, a geneticist
¢ -y : . ' : : ‘ ’
' may state that for-hts’purposes, "'environment' refers to -the source -

- o -

of a11 influences on an organism s phenotype other thap those derived R

. ¢ L .
directly from the inherited material " This definition then allows’

his readers or students to interpret his references to "herédity and

~ L ¢ \

environment " but does not necessarily imply that when an ecologist or ..

L ¢ -

‘sociologist uses the term He ought to mean exactly the same thing.
Thz stipulation only applies under*the specified circumstances.

““Stipulative definitions are not offered in'this volume. No

i useful purpose would be served.bylstipulating/vet another meaning of e ‘?'i
14 . N ! * L A T .

"environment?l education," for such'a step does .not clarify the exist="

ing usage of the term. Instead, some "descriptive definitiong"'are- SR _ o
- e . . I . ot e
" - provided éo cxplain the usage of the terms, for example two chapters e

are used to‘eprain the meaning of 'the environment' in normal and Do

. A . -
- .
. £ " . .

.

1 . ) . .
Israel»Scheffler The Language of qucation (Springfield - '
Illinois' Thomas, 1960), P. 13 ‘ o ' {

. E 21044, pp. 15-18. S R




~N

. . . \ . . -
professionai language. This~study attempts to explain 'environment'

. ‘,f s and environmental education’ by mirroring current usage, and ‘to ex-
)///{ tract from’the e;plasetion the general prlnciples that are used to de-
- - ’ o 3
. ter;lne the apprOprlateness of applying the terms to particular cases.
. fﬁe explanations lead to a number of questions that must be an-

~ swered vhen considering 'environment' or 'environmental education'. A

, . . particular educator's answer to these questions, some of"which are val-
v . y . .
: ue‘quesEions, determines the type of program implied by his use of the

terms. To illustrate the argument one particular set of answers is

-

given and Jjustified from my own‘value position. ' That is, as well as

proviéing a general descriptive ‘definition -of~ 'environmental Pduca-

, e . )
¢ .. tion," I also supply one of many possible ‘programmatic defin:l.t::l.ons"3
: y many p g fin]
. ///" b v . . [P
) .that are cbnsisteg;,wifﬂ my analysis of 'environment' and of 'environ-
-:‘._‘ // * : . )
mental education'. . -
A e '

.

\ i ,5Tﬁe particular program of education implied by the position I

~

. ~ "take %s one suitable for general education. That is, for education

proviéing the'knowledge and skills that citizens could reasonably be

/

i

expécted to have. This need not be confined to any particular level cf

o
;

- . T a ?erson's formal school experience, for education of a simi%af’type
can be provided for adults{ via the mass media and thréugh specific
adult Educa;isn agencies. I would recommend a different programmatic

o ) definition consistent with my analysis if asked.to propose‘an~educa-

tional program for specialists concerned with environmental control,-
14 ) . : s . e r
. 3Ibid., p. 19: "A programmatic definition . . . mdy perhaps be
sald to convey the prfctical consequence itself, rathér than merely to
express a premise capable of yielding it [_the practical consequence/
under, suitable conditions." / _ <.

- .

e
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regubation, or‘invésfigation.

‘My personal positions are identifiable in the text by the use

of the first person 51ngu1ar "r." Elsewhere in the text the editoridl

~

Mwe" is used : o
One other convention used requires some explanation. When
discussing the 'literal sense of 'environment' it is necescary to indi-

cate Qhoée environment is being considered. That fis, which entity in

the Universe is being used as the reference point for 'environment'?

If we are speaking of the environment of Lake Superior, 'Lake Superior'

~—

A T~
is the entity being used as the referent for 'environment'. The use
. . T~ I3 :
n . . T

of the word !'referent" is not intended to impiy\shft the reference

' . ored & . > o
theory of meaning is necessarily accepted. : -~

S

In this study-a n;mgey of examples from the literature are
used to illustrate points. However, no claiﬁ to exhausfive.citatiop
is made. The literature is voluminous, with many authoré reflecting
the same usage of the terms. In most cases only one or tmo examples
of each pbsiti;n are cited, but there is no intent tq imply that these

are the major advocates of that position, or indeed, that the author

still holds the viewpoint expressed.in the source cited. For exampile,

Roth (ﬁersonal communication) no longer holds the view discussed in
. I - _
Chapter IV. Similarly, the frequency of citation of a particular

position does not reflect its frequency in the literature: the rarest

-

QL M. Brown, General Philosophy in Education (New York:

McGraw "Hill, 1966), p. 3-3, discusses this theory and its limitations.
"Referent" in this study does_not necessarily mean a 'thing symbolized
by / a_/ word." .

-




usage may be cited as many

times as representative positions of more
- ., ) . -

prevalent intérpretations.
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CHAPTER 1.

BACKGROUND AND. OVERVIEW - .

&

The 1970's have been}qallé& the "Environmental Decade" during
which a number of ills must be cured if environmental fgsources‘are to

Fl

be préserved.l The United States Cong;eés has reguired agencies of the -

Federal Government to use "all praéticable means"

-

to

- encourage productive and enjoy rmony between
man and -his. environment?; to promote efforts which
w111 prevent or eliminate damage to the environment
and’biosphere_and stimulate'the health and welfare
-of man; / and/ to.enrich the understanding of the
ecolonlcal systems and natural resources important
to the \lation.2

The United States is net alone in reflecting developlng public
“

.concern with prohlems of environmental deterioration. A number of

f

countries (e.g., Great Br7tain, France, Australia) have established

government departments concerned with the environment, and the United
\ foie B N v '

Nations sponsored the Conference on the " Human Environment during

,

S . L

1U Sy “Congress, House of Representatives, Committee on Govern-
ment Operatiops, The Environmental Decade (Action Proposals for the
1970's): Heanans.Before the Cofiservation and Natural Resources Sub- -
committee, 9Ist Cangress, 2d Ses;ion, 1970. ‘ ;

T U S., National anironmental Policy Act of 1969 Public Law ‘
9I-190, January 1, 1970. ] I

-

141
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. 1972.3 o

Pressures for Environmental Education

During periods such as this when fong—term national difficul-
ties are forseen, public education is expected to play an important
: v . - : .-
role in solving or ameliorating the problems. Sometimes, as in the ex-
. ‘ .

tensive government support forhUniteq States science and mathematics

-

- education catalyzed by Russian astfonautical prowess, educdation is ex- Ll

. : ¢ . )
pected to produce Epecific coghitive results. In the exauple cited,

] . . A . "
education was expected to provide the cognitive skills necessary to

’ -

/r—~?+\§__L‘ﬂ\create the "greater pool_of-seientifically minded citizens and of sci-

‘:Riists / that/ is needed to enable the free world to regain and then

-

maintain a position of scientific superiority."“ In other cases there

are less urgent, more indirect outcomes that education is expected to

ensure.

' Changes in the organization of education as well as.in the

.

. overt curriculum are sometimes expected to assist the development of

N more desirable social attitudes, especially.where the. existing school =~ %

milieu is held to be contrary to the.naeional interest. Typically such

. v

aftempted changéé occur in the industrialized nations, but' they are not

restricted to them. Three examples illustrate the reliance on

. a

3See The Human Environment. Vol. II: Summaries of National -
Reports Submitted in Preparation for the United Nations.Conference on
" °the Human Environment. Environment Series 201 (Washington D.C,:Woodrow
Wilson International Center for Scholars, 1972), pp. 94, 25, 3.

aJoseph F. Roucek, (ed.), The Challenge of Science Education ‘-
(New York: Philosophical Library, 1959). Editor's preface, p. wviii. :
’ N
' 15 .
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s education for socialwghange: ! the movement toward abolitiom of the .
/////" ‘ L ~ so-called "elitist" British grammar schools by "compreﬂensiigzafion“"' . Vo
of secondary ecucation; the denial of the doctrine of "separate,but

U equal' racially segrégated sghooling in the United States; and the
- merging of education, research, and production in China to emphasize

egalitarianism and make all threé responsive to the.needs ofithé every-

. day world.

. It,is not exceptional, therefore, that when much attention is ¥. ) - |
directed toward perceived déqgers to "the écology" and "the environ- . /y
ment" strohgipressurés_towétd using education to help restore and main-

tain a viable life-support system havé developed@§ " The pressures come o 1

from government and from advocates of a variety of disparate positions ha

* . ~ .7 ’ ,v'
concerning’ environmental needs, The United States Congress, for exam-

\\\ ' ple, stated that , ) ’ T B ‘ Lo
[ ‘ - N : - ’
, the deterioration of the quality of the Nation's - ¢
. environment and its ecological balance . . . is .
) in part due to poor understanding of. the Nation's .
. - environment and the need for ecological balance; : -
-0 ) ' . / and/ that presently there do.not exist adeqiate

resources for educating and informing citizens in

' these areas, and that concerted efforts in educating ~ °
citizens about environmental quality and ecological .
balance are therefore necessary.

* nious debate concerning the cauvses and remedies of the "environmental

.

crises" both see education as a necessary component of any solution.®
y y solul

— 1;>h.8., En&irqnmental Education Act, Pu:}zc Law 91-516, October
30, 1970. 4 - - | -
- - 6Paul R. Ehrlich, The Population Bomb, (New York; Ballantine,
: » 1971), p. 127; Barry Commoner, The Science Teacher 39(5):18-24, 1972,
b. 24, 7 . -

E Q ‘ - . | - - . ~ 16 . .o -
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Some writers give education an even more important role than

that implied by’ the extract quoted: from the Environmental Educat}p

Act. Boyden, for example, states that

because so much depends on a rapidly widening understanding’
of the nature of th environmental predicament and of the
socio-biological processes it is clear that our éeducational
institutions must be placcd at- the top_of the list of key
groups with special responsibilities / for providing solu-

‘ tions to the probPfems reSulting from the intensified in;er—
actiona\\etween cultural and natural processes/ -

With'such.widespread support~environmental educatﬂon is clearly

~an established concern, even though there is};ome evidence that the en-

-

vironmental awareness upon which' the movement is based is not-as all--.

&, J

pervasive as many commentators would have us believe. Tognacci et al.
have found that "the ability of the" ecology movemeat for unifying a
diverse constituency has perhaps been overrated "8

| Despite’ the possible lack of concern by all parts of Urited
States society for the preservation and restoration of the environment
there.has been sufficien; pressure for ' ervironmental education" to
have become a cbmmon label for activities in a>majority of the U S.A

- -

public sghools. For example, in a survey of a sample of public elemen-
tary schools, ‘proportionally stratified on enrollment, in the Far West
and Great Lakes regions of the United States, 82% of the principals who

- responded reported that environmental or conservation education’was

taught in their schools in 1%0-71. It was rarely taught as a separate

7Stephen Boyden, iw Education and the Environmental Crisis, ed.

Jeremy Evans and Stephen Boyden (Canberra: Australian Academy of Sci-
ence, 1970), P 18.

8Louis N. Tognacci et al., Env!‘!nment°and Behavior 4:73-86,

1972.

- -~
13 . . .

17
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subpject: the highest frequency was. in ‘the state of Washington, where

‘ a separate "course"9. .was reported in lO 8/ of the grade six c%asses

* In a companion urvey of sécondary schools in the same region princi-
T e [ 4

pals reported thag,/in tenth grade, 9.4% of the schdols_offered a sep-

arate aourse; 44.67% taught environmental/conservatior education with .
science; 13.5% taught it with social science; and 11% reported includ-
;" ing environmental/conservation eddcaéion in two or more subjecﬁs, in-
10 '

cluding science.

Educators' Difficulties .

.

T . The presence of environmental education in the schools is no

guarantee that any change will occur in’the condition of the environ-

LAY

ment. There is little evidence that the post-Sputnik surge in-science .

and mathematics education has made.a direct contribution to achieviog

=

the symbolic restoration of Americanzfechhology to world leade:ship by

landiné man on the moon; ea:ly childhood "compensatory education” in
N .

the United States has haﬁ equlvocal results; and Ch}ne$e educational -
'reorganlzation was disrupted during the Great Proletarian Cultural Rev-
of little

olution,happatently because “success in achieving the social

T A "~ 9Jerrold 'W. Maben, "A Survey of Science Tehching in the Public
Elementary Schools of Two Selected ReE&ons of the United States During .
the 1970-1971 School Year." (Ph.D. dissertation, The Ohio State Uni-
versity, 1971). ' . y

10Chin Long Fay, 'A\éhrvey of Science Teaching :n the Public

Secondary Schéols of the Great Lakes and Far West Rgé(ois of the United
States in the 1970-71 School !ear." (Ph.D.. dissetfation, The Ohio
State University, 1971). Data.recalculated, using the number of sec-
gndary schools with a tenth gtade as a base, from Tables 49-56. The

“ number of schools -in the subsample was deteruined from Tahles 3.and 4,

»
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t goals set earlier.}!! If these uses of content, structure, and-setting

- /,-

of education to achieve.relatiyely‘wellfdefined.ends have not been suc-

" ‘ .t cessful, “eny}rpnmentai.education" is unlikely\to’?are much bettes,

: fpart;cuiarly in light of the difficulties_it faces. ) -
. . . ot “ . ' :

. T . - Substantive Disagreement Amory Experts, Ig addition to being

seen as a panacea for almost all sodial and bio-social ;lls,.environ—

- "

. s . mental education is beeEt with problems of disagreement among the "ex-
f ' - ) IR . -
‘perts." Although the statements quoted earlier from Boyden and the En-

. . '

vironmental -Education Act {nply that’there are well established prin-
ciples of ecolbgical balance, of reeource conservation, and of socio- I
biologicai interactions, Vhich'can be used to provide solutions to "the
environmental problems" there is, in reality; disagreemant about the
worth of solut@ons that have been proposed

Ehtlich~and ﬁoldren, for example, believe that population
_ _ érowth is the most important comnonent of environmental deterioration, g

and tna;~§e must begin.gsolving it "at once."12 Contrast this position - .

with that of Coale. While acknowledging the eventual necessitf of in- L 1

AT

fluencing Americans' perceptions of ideal family size, he beIieves£that
s C ' . . . ’/

there is "no need for haste," provided that contraception and abortion '
. .o are freely available to eliminate "unwanted" births. The resu ting

gradual increase in the United States population during the next gener-

A

ation "would not be a major addition to the problems we alreadj

N L : 11See Editors, Phi Delta Kappan 51:2- 7, 1969; Richard H. !
Davis, Education and Urban Society 4:234-248, 1972 Stewart E. Fraser
and John N. Hawkins; Phi Delta Kappan 53:487-500, 1972
12

Paul R. Ehrlich and John P. Holdren, Science 171:1212-1217,,
1971, p. 1217,

s . - o

/[
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face. Cogle fbels that the dangerous changes in the biosphere

" : . . (e ge» conbamination of the air and- water by inaustrial and domestic

waste, " ahd insecticide and fertilizer accumulation) can be properly

- o attributed to a "high level of ecouomic activity and the use of" harmful

-
.

. . technological practices."la His recomménded actions are; therefore,
LY . - *

_ economic and include charges (taxes) for the present externalities of

Ve . . R o -
production (air and water pollution, fot. example) 15 e ' ’ :
L, - )

As well as disagreements about priorities, such as that between . T
Coale and Ehrlich and Holdren, there-are also conflicts aBout the solx - P
L . . . . N

ution to specific problems. These solutions may .be applications of

"environmental science" or they may be soc1al, economic, or'political o ,

Pd
- - “t

, actions. .In some cases actions in1tiated_by one group to‘alleviate a

: : - »
particular enviropmental problem can aggravate another. A recent exam-

.. . ) ‘. ple of disagreement about sclutions is seen in the conflict between the
- S . recommendations\of the Enuironmental-Protection Agency and the Surgeon
‘S:-: ST - General concerning the use of low-phosphaté detergents. On tne one
) “\\ ) '} . _hand, non-phospnate detergents may help slow eutfophication of ‘lakes;

" on the other, the caustic substances uséd as replacementshcan cause

. ; . dermatological problems;for users.

- L 0 o The introduction of the so-called "miracle_grains? into the de- B
. .,' ) | f ‘QV veloping countries also'illustrates the possibility o} solving one '

problem, that of low rice and corn yields from the unselected varieties

) . " typically used in village agriculture, but simultaneously creating :
. - ' ‘ ] ’ .
B : 1

?’
. A pnsley J. Coale, Science 170:132-136, 1970, p. 136. | .
) o Mnia, p. 132: | : .

15

Ibid., p.
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. other problems. As well as the danger of a regional monoculture suc:\\\\\\\
: . e .

cumbing to a pandemic similar to that in the United States corn crop in

A Y -

1970 when a virulent race of Helminthosporium maydis attacked crops

based upon the Texas: male—sterile cytoplasm strains, economic problems

may develop following the introduction of new grains. The new vari-

eties require\irrigation, fertilizer, and additional labor, necessitat-
- s o Y | .. )
ing subsidies for growers. This has, in some cases, apparently priced

- -

the grain dut 'of thHe reacnﬁof local consumerS‘16

Such fundamental disagreements in policy and on the werth of

solutlons to particular problems create difficulties for environmental
( ‘_ . I

education. If educators intend to inculcate particular sets of behav-

1prs as solutions to specific problems (e.g., consumer buying patterns
as.a-solution to.the use of phosphate—rich detergents) they need to be
certain that the behaviors inculcated are an optimum solution nIf it - '
is later found that these behaviors are, in fact, inappropriate in the
long run, and the public has to be ' 're~educated" frequently,.the credi-
bllity of future proposed solutionsﬂwill ue severely reduced. Public
resistance to phasing out mobile.mass X-ray vans, no-longer'tnought

medically useful for the-eradication of TB“§;§ a current example oﬁ»the

effect of inducing a widespread attitude in the populace 17 .,

Conceptual Disagreements. 1In additién to the issue of identi—
fying problems and solutions, there are conceptual difficultie% that

must be resolved., These difficui;}es are outlined here and discussed

* %1111an C. Paddock, BioScience 20:897-902, 1970. p. 898.

.

Yryce Nelson, Sciemce 174:1114-1115, 1971. p. 1115.
) . e

21
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“ence, 1970).

-
Cm

in detail in sucdéeeding chapters. SN

Y . ,

-

"There ;&e furidamental disagreements about the nature of 'envir-

onment' between -advocates.of environmental education. " Most atten-

tion is paid to the bio-phvsical setting of man, with the nature of the

‘tripartite interactions between man,-other organisms, and thd non-1iv--

»

ing world being emphasized.!® Some authors extend 'environment' to in-

-

.'clude'fhe cultural setting.of man as well as his biophysical. surround-

ings;'thus ecology, history, psychology, and sociology are all seen as
disciplihes contributinglto environmental édﬁpqgion.lg
Whether or not the cause of the &{sagfeement in scope is a ''re-

luctahce"lfo define terms,tthe difficulties that the vagueness of the
"environmental educapion",giséourse‘leads to have been indicated by
Helgeson et al.:

The reluctance of persons concerned with environmental

prohlems and environmental education .to.define the area

of their concerns has led to a diffuseness in the dis-

cussion which is unlikely to lead to useful analysis of

the problems or-to the successful resolution of them. 20

“ In additfon to the question of the comnpass of 'environment' it

18See, for example, Ronald B. Linsky, The Science Teacher 38
(1):16-18y 1971;" Roy C. White, The Science Teacher 37(8):38-40, 1970;
and Beverly O'Neill, in Education and the Environmental Crisis, ed.
Jeremy Evans and Stephen Boyden (Canberra: Australian Academy of Sci-

«

. 19 . ) : .
9See, for example, Edward J. Kormondy, American Biology Teach-
er 33:15-17, 1971. . : . : '

208tanley L. Helgeson et al., Final Report OEG-0-71-2732: A Re-

view of Environmental Education, for School Administrators (Columbu
Ohio: U.S. Department- of Health, Education, and Wélfare, Office of Eduy
cation, National Cﬁptsr for Edutational Research and Development,
1971). p. 4.

poped
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is necessary 'to examine the choice of the entity ;e environment is

7

being considered. In most. discussfons of enviro ntal problems and of

environmental education” it is assumed, often implicitly;'that it is
. N \ . . .

the environment of man that is being considered. However, it is not

>

- usual to- specify whether it is the environment of each individual--of

Tom, of Dick, or of Harry--or of groups ofilsdividuals. Groups may be ’
of any size. For instance, family units--the Does, the Smiths, the . :
Joneses; ‘national units--the British population, the French; resldents

- . .

" 'of the United Statesy or the species Hoho sapiens.

, , : a v
, Few writers have made this distinction, and:even'whep it ap-

pears to have been made the true disticrion may not have neen recog-

nized. Wang, for example, has pointed out that a "total environment

: .

considers ALL conceivable and/or measureable factors affecting man as

an individual‘and his society as a whole."2l Here the implication is

S

that the environment includes factors impinging upon individual men and
upon society. That is, he appears to be using two different senses of . . -

'environment' simultaneously. The first.referent is an individual, the
) ¢ . . .
second is the human society. However, since Wang's examples of law and

pelitics are components of society, the entity that he is actually con-

sidering is probably the individual. . .

~ . . . -

The emphasis on the distinction being essayed here is not mere- '
ly pedantic formalism, hairsplitting to provide,ammdnition to knock

down a.straw man.. A planner, seriously concerned with the entlty Homo

’

sapiens, rather than individual members of that set,_yould take .quite

21J Y. Wang, in Man and His Environment:Interaction and Inde-

pendence ed. J.Y. Wang (San Jose: San Jose State College, 1969). p.
148.
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a different viewpoint from a.person whose planning was pgfdicated upon -

S - individual rights,iliberties and happiness. The pofnt is'aiscussed fur-
ther in Chapters III and IV, wheére the social and~eddeationa1 implica-
, . . L _ .

tions of -the choice of referent are‘j?nsidered. B

Values and Attitudes. It is impossible to escape from a con-

sideration of values in discussions’ of environmental questions. They

arise particularly in connection with the choice of the human unit " |

whose environment is being considéred, and in the burpose of conducting’ T

. »

environmental educatioh, but there are related questions that arise

- . . LN

when the consequences of alternate possible remedial environmental con-

trols are being weighed. Value'questions are\liscussed in later chap- IR - .

.

ters.. In Chapter IIT the possibility of inanimate objects having vale
ue; in and ofuthemselves, without human referenEe, is discusced This

is presentl) a live issue, being raised by some of the organizations

—~
. using legal action in attempts to preserve Wilderness Areas intact22

and being implicit in some educational writings that attempt to‘incul—_
cate a bio-centric value. (The bio-centric position holds that life-on

v S ‘
Earth, in any form, has value merely because it is 1l{iving). Examples *

L]

-

of this position, not always articulated in this form, can be-foundgin‘““"\\
. ) - Harrar s discussion of&? "new ethic of ecological responsibility !
[yhich/ must extend far beyond /concern for one's descendants/ It

Y . must embody . . . the total requnsibility for . . . allﬁlife, in its-

: 22See the news article "Sierra Club Foiled in High Court,"
Science 176:494, 1972, for comment by Justice Douglas suggesting that
trees and river3~have independent status.

\
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varied and diverse forms. It is also a value espoused~by some stu-

. . K ‘e . . :
dent respondents in a i;udy including data on student attitudes and

goals for\biology instriction. 24

Teachers need to be ayare of the values implicit in their cur-

~riculum material, and to be alert to the ethical positions that they

are exhibiting during their environmental education activities. .

(S

The disagreement between advocates of different forms of envir-

onmental education are not solely reflections of the different inter-

pretatisns'of 'environment'., Many writers emphasize the inculcation of

a particular set of attitudes to each environmental problem recog-
nized;.25 Others feel that specifig nanipulation-of attitudes is not a
legitimate role for public education in a free society; they believe (__
that the aim should be to produce "1nformed intellectually capable,

socially concerned 1ndiv1duals capable of making rational, objective

26

‘judgements for themselves in each case, now and in the future."

23J George Harrar, in Qutlines of Environmental.Education, ed.
Clay Schoenfeld (Madison, Wisconsin Dembar Educational Research
Services, 1971), p. 63.

24.
" Effie-D. Best, "An Exploratory Study of the Correlates of
Student Decision Making in the Secondary School Biology Laboratory,"
(Ph.D. dissertation The Ohio State University, l970) See p. 135.

25See for example, Ronald B.. Linsky, The Science Teacher 38

(1):16-18, 1971' Roy C. White, The Science Teacher 37(8):38-40, 1970;
Edward J. Kormondy, American Biology Teacher 33:15-17, 1971; and Earle
Hacket, in Education and the Envirdnmental Crisis.

) 26David G.- Morgan, in "Biological Education in Australian Sec-
ondary Schools,™ ed. A.M. Lucas {Duplicated report presented to the
Australian ‘Academy of Science, 1970), p. 93. Disagreements concerning
goals; for attitude inculcation are discussed in Chapters*V and VL,

‘,- using Morgan's position as one example

-

i
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. ial, techﬂolagical, and ppiitical information about a lécal environ-

order "to function as an effective citizen," place more emphasis qn

- ant when considering the entity's environment.

o i _. . ' \ )
qualified way to refer to 'the environment'. In Chaptes/III the

.~

B e v

Generality of Aims. 1In additifn to the differences in empha-

sis on attitude formation with respect to particular environmental or’

social problems, educators also differ in the degree of generality they

advocate for enjironmental education programs.  Some are rélatively

parochial; others stress general principles. Stapp, using "environ-

Bl

mental encounters' designed to link relevant ecglogicalé/}conomic, soc-

mental condition or situation, ‘is representative of the first ap-

broach.z7 Roth et al}, who have produced a éaxonomic.list of environ- -~ . ) X

mental managemént concepts that relate to the "scientific, humanistic,

and technological disciplines," and which a person needs to know in *

.t

general, more-or-less universal principles.28

. . ‘ . . .

: ~ . ' . ' : . 8.
- . . - R

. Overview . . = S ; : . .

Inutﬁe following ehéptérs the nature of 'environment' and 'én- - Lo

. ’ .

Qironmental education' are considered. In Chapter II we seek criteria

that may be used to establish the appropriate referent for 'eﬁviron—i: ]

< ¢ .

"ment' and those that can heln\:ftermine qhether-anyg?artibular part of

3
A

- the Uni@erse,iother_than the entity being used as feferént,.is relev- . g )

\) .
Ne— - ©

*\

Chépters II1 and IV examine the use of 'environment"fﬁ\an\gn—/i

~,
-~ . -

- 27William B. Stapp, Journal of Environmental Education 2(15:3?7 ‘;
41, °1970. ) . ' . e

‘28Robert EwJRoth et al., Technical Report- No. 126, Wisconsin ‘ :
Research and Development Cénter for Cognitive-Learning, 1970, p. 4. - = - "

a

26 ‘ . ! : ) B




" but it can be the nation or othe group In ‘this discussicn of refer- : '

k.‘m{'t:his chapter, and reasons ior considering the indiv1dual s environ-— ‘

‘it is the individual human; at others it is a group--often the species,

'-:;oth'er\"per]:e!, -as parts o'f:“. the environment _of an indi_vidual‘, for, ex- - '

. g T ; 18

referent of 'the environment' is shown to be human, but variations ex-

ist in the actual entity used as referent for 'environment': . sometimes

v

ent for 'the environment.' particular attention is paid to the work of
two prominent: authors, Paul Ehrlich and Barry Commoner. The debate
they have conducted 1lluminates some of the differences in the en- .

tity used as . referent, axd helps clarnfy the discussion of the import-

ance of the choice. Some implications of choosing either of the two

extreme human entities, }lomo sapiens or the 1ndividua1, are discussed

ra
ment in prefer‘ence to that of the species are advanced.
. . o . o

In Chapter 1V criteria for deciding whether any particular
part of the individual's total envi;:onﬁent,counts as part of the en-

Vironmeng in which he finds himself are established. Criteria that
. . \ C : . '

satisfactorily identify non-human components of the total environment - ¥ ok
indluded in.-the environment - are not usef%l "in assessing the status of

. Tt . LI ®

’

o -cept .in one special case, 'other people’ are not considered part of thé .

"environment.

,__.__—-...-——-———
——n

Y
) L .

"a'f_—————large nu'nber of possible types of environmental education ex-‘

ist.. In addition to the variations introduced by consider1ng different

referents for env1ronment' and emphasizing different: parts of the

~

‘total environment: of the entity used as referent, (the environment, . *
the biotic environment the cultural environment: the familx environ— T~

ment, . . . ), the analysis in Chapter V. identifies seven distinct

’ e - 0’\}7
¢ et Y Sy 4
[
. . . ) N .
. \ - . i *
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classes of environmental educétion. There may be education in, about,

<€

‘ X
-+ or for tHe environment, .or any - .of the combinations of these primary,

‘classes. 1In practice, most, of the examples of,environmental education

in the literature are representative'of the combined class, 'education

Cos . ' for and about the environment's with many’ of these also. being in the
. . = , , A

>

enmironment -(i.e., outside the classroom). The goals of each type of

' 'C/ . ’,program differ, and can-have implications-for the type of instructional
. . ‘ ” i o ‘
. methods and examp&es.used,

<

Issues to be faced in the choice of an environmental education

program are considered in Chapter VI. In addition to questidns related

; _ . to 'environment' per se, an educator must develop some ' mechanism for

. v - .
_choosing which topics have priority for inclusion in his program; de-
. i 1Y ’ '.- ‘ N * ’ )

. &5 - .
. c . ! )
-¢ide whether to attempt to imcultate specific attitudes. toward an array

‘courses; apd whether he must-educatewhis students entirely -in-the en-

- vironment. These questions of goals and' techniques are identified, and

\ one. answer, based upon my decisions concerning the referent for envir-

onment and the purposes of con51dering env1ronmenta1 education, is out-

-~ ~

lined ' I ' .. . o ]

the poSition taken when considering "balance'of’nature" and, "pollution"
< NI, o . .
as pbssible topics for study. Chapter VIII” which describes a small*
. E segment of a curriculum based on the principles outlined in Chapter VI,

a.

is intended to be an illustration, not a definitive‘curriculum to be

A

implemented without change in a sEhool. Accordingly, little detail of

of "environmental positions;" which values, if any, are to-permeate.his‘

o S . Chdpters VII afd VIII illustrate the generalized rational po-u-

=sition chosen in Chaater VI. -Chapter VII considers the,implications'of

or




. ‘..__ N\ . M
.vieved, and. some

-

specific objectives for each section is provided, and no substantial’

suggestions for instruction are made.

A :Fiﬁally, in Chapter IX, soﬁe_general implications ‘of the analy-
\\ . ’
14

sis arg'outllped, raiéing'the question of the importance of curriéﬁlUm'

"

development spécifically,for environmental -education courses. Present

trends in government support for preparing materials are briefly re-

o B

’

péuﬁions concerning. relying on.educati&ﬁ.fdr the sol-
R LT . . . . B .

ution of environmental
IS .

[N

problems' are reiterated.
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" The examples used in\this chapter,are, therefore, chosen to illustrate

. | CHAPTER'II . C ’

B3

B

‘GENERAL CONSIDERATIONS S

[ ° . . . ~

Many of the important general features of 'environment'- are :
e , -

entangled with emotional, cu1tura1 and psychological positions in

. ..
present usage. quavoid misunderstanding it is profitable to first - L f
2%

examine general, noncontroversiai instances of thé use of the term.

The'conclusionsxdr wn from theseudiscussions can then be applied to the ks

-
L

areas of conceptuailconfusion thé result from the uncritical, vague.

_use'of 'environment ' in political, social, and educational discourse. .

-

the points nade, .rathe 1than for their intrinsic importance.

In this{c apter

bh; 1itera1 sense of env1ronment is examined\

particularly the criteria o{ the choice- of referent and methods of

"determining the relevance of any componenﬁ of the environment of the

. * . ]
chosen referent are analyzed S : , _ -
B . C 2

Choice of Referent

the Universe, other j?an the referent, comprise the environment of that

For environment' to be 1itera11y sensible there must be some

' referent ‘which can be distinguished within the Universe. ‘ALl parts of

iientity.- Thus it is nonsensical to speak of the environment of the

Universe or to suggest that.an entity can be part of its' own environ-

ment. . . s
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 The choice of referent is arbitrary, and depends upon the

.'interest and intent of the user.. An'atomic physicist, for ‘instan’ce',
may be interested in the interaction of a pi muon with the forces

PN . . . ;
that' result from the presence of other particles of the same or . - s

PR

different species in'its immediate environment. f. biochemist may be

interested in the behavior of ‘an’ enzyme system in a cell- free extract
o . M 'i“" . . -

when the inimediate..-'-environmen_t of the system is modified by the

- addition of heavy metal ions. An ethologi_st: may study the behavior of.
. . . . “' " R . :

: * a brood of goslings'when a model o)f a hawk is-introduced inte their

D

immediate environment. A town planner considering the use of alternate
w ' '

) forms of ‘housing --single or multi-family dwellings; for instance—-
may investigate the effects of these two immediate environments on | AR
the physical well-being of a c_ommunity. T ' . ' s

Although the choice of ref‘erent is-arbitrary, the nature of
v s S L "

the entity chosen can have important consequences. A dairy farmer

. -e o : :

may choose to consider the individual cow as the unit whoseggpviron-

» ment he will manipulate; or alternativel'y, -the total herd may be the -
referent . If the farmer considers the individual cow as the unit, then '

he may be able to obtain a very high average yield of butterfat and/or -

milk by devoting a great deal of attention to the well- eing of each

individual prescribing individual ‘reatment corresponding to che

.of the herd.. However, he :

efl.d' .' for the_ 3ame expenditure as’

)]

might not obtain as high a total
another farmer who wa® concerned wi'th manag'ing the herd as a unit,_ and
who was \'unaware of the characteristics ‘of'individual cows. It is S

quite 1ike1y t:hat ‘the’ second farmer will be able to run a 1arger '

|

|

“herd than the first and obtain an increased total yield despite " :
| !

!

1

1

. . e : .
- L4 . e .
. - . » . - q
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reduced individual production. _— v )

.Similar considerations apply in surgery; although there is
1itt1e dispute concerning the choice of entity—-it is almost
invariably the aggregate of 1iving cells that comprise an individual
human, -Although the: procedure will deprive some’ healthy cells of
their chance of 11 fe, there is no tendency to avoid amputation of a '
gangrenous limb for this reason;.the‘human, not the human cellﬂ is‘
the entity that.surgeons‘normally consider; |

Neither the farmer nor the surgeon need be commited to any

one choice; for ‘some purposes a different entity may be appropriate

‘A farmer may legitimately choose to consider one particular cow, even

-

though he generally uses ‘the herd as the unit He~may wish5 for

.examplea.to enter one of his cows in competition at a State Fair;

( -
this would necessitate him treating it as an individual varying

its particular environment without necessary reference to the ///

T

treatmenI of the entire herd. The surgeon,~or perhaps his associatéd

pathoﬁog sts and biochemists, may sometimes have to treat an individ-

ual cell, or at least a tissue, aé.the'unitvof‘concern, particularly

)

if the medical team is interestedin using tissue culture techniquesr

-for diagnosis and research. In the'latter case there -is no need for

\ S : ‘
even peripheral concepn for the individual human from whom the cells

'originally came. THe HeLa strain of human cells is new an important

.

\ ’ 2
though Helen Larson, the original source, is dead,
- b . A

and the cells are used for purposes unrelated to the health of fndiv;

idual humans.
R /

- It isiimpossible to use a purely empirical test to determine

whether a particular entity is the appropriate referent for
. Lad ' \-'.
Lo aR

LRV

i

!

1

)
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'environmentl The choice of entity is a function of the invest-

igator s purpose, whether the purpose 1is appropriate for society,

or for the investigator, iz a questnn1that cannot be resolved

-

by experisent. It is a function of the values and interests of
the yser an® his critics. In theaearlier exampleithere was no

way in which any edpirical criterion could be applied to test ~

\

whether the dairyman s herd or his individual cows should be the |

unit whose environment,is manipulated until his purpose was

specified. . When this is done, - and we find for example, that he
ds interested in maximizing the profits from his farm, we then
know'that the whole'herd is thevappropriate unit, for it is the‘

herd that. prov1des the profits This does not, of'coursc, prevent

-

attention.,-

The culling example indicates that we can, without any
indonsistency in our argument manipulate the structure of the entity
at the same time thdt we manipulate its environment. A mechanical

example may help clarify this point A racing car is the entity of

-

composition of-theﬁﬁuel, the nature of the substrate (tarmac, salt
f1ats, concrete), and the geographic location of the attempt (thus
partially controlling prevailing winds, surface temperature, and
the like) * At the same time, the mechanics wi11 attempt to alter

the structure of the machine by replacing worn tires, fitting new.

pistons, or replacing rough body panels with more streamlined

.high‘yields are only obtainable with spec1a1ized, expensive

" manipulable when attempting to set a new speed record includejthe

»

~

him culling 1e1at1ve1y low producers, or cows whose potent1a11y \;

~interest to a speedway driver. The environmental variables that ‘are.
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- be releyant environmental variahles to consider when choosing the

25

sections.’ The entity is clearly the car as a whole, but

components of thé car are changed as well as parts of 'its environment.

K

+Relevant Environmentalﬂcomponents . o ., + ' A
- The; qualifying term immediate was. used advisedly in the “

: \
examples lntroducing this chapter. It would be rare, indeed, for

a person to be concernedfwith the tgtgl;environmentpof his sélected':
referentf »An:organic chemist, for 1nstance,.is unlikely to record"
the phase of the moon, the relatiQe positions of the 5ster014s3 the
thickness of the élass in the.nindow of his laboratory, and“the

mass of the President of Indonesia during the conduct of an

~experiment Although all these factors are parts of the Un1verse‘

external to his ~system of chem1ca1s, and thus part of the environment

-

- of the system, he is not likely to consider. them relevant components

of the system's environment.' The amount of. energy supplied,. the
composition of the walls of the reaction vessel, and the type and ’

concentration of spectator species are, however, relevant environ-

mental variables. Similarly, most modern farmerslwould consider

-

rainfall, soil compos on, fertilizer formulation,‘phytOphagons

insect populations, and the range of air and soil temperature to ’

.
1

type of crop to plant, butaﬁould exclude zodiacal and lunai phases
from consideration,‘although these factors are part of the total ,
environment of the crop.

The agricultural example indicates that the components of

the environment of the referent that are considered relevant are a rJ
B ' _ _— _ |

function“of time and place. In the recent past,lunar and stéllar /-
components of the agricultural system s environment would have J
-y . e ¢ - .
O : o T
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been considered of’ most importance by almost a11 farmers. Indeed

3

in some. parts of thé world this is sti11 the case. Even in ]

)

scientific cultures it is possible to find some farmers who "plant

~
t nl

by the signs ) . _ " .

’ \
_ Just as. the appropriate referent depends on the intent and
’

interest of the user, the components of the env1ronment of the

entity that are considered reIevant may d1ffer between users, or for
E .o . -
the same user at various times. Both an artist‘and a public health

t

official 'may focus on an old house. -For the'artist, the. relcvant
’ - R try
variables will be the position and amount of light striking the

house,’ the trees and other p1ants in the neighbourhood, and the other
background structures, the public hea1th off1c4a1 on the other
..hand would be more interested in the condition of the drainagek
from the house, the. presence or "abtence of rats or other verm;n_in'
_the structure, and the possibility that floods will inundate the
“building. S | i ]
' The nature, amount, and arrangementv(or state) of‘components;
of the'enuzronment of the entity being considered have been tr-.ated
as re1evant.variab1es in many of the examples used s0 far'in this
chapter. All three aspects‘need to be considered.when the relevance
':of any component of the_environment of the chosen entity‘is,being
considered exhaustivelp. If the state of the surroundings is

neglected,.for example, there is a danger of fai1ing to discriminate

between two disparate conditions.

lgee Eliot Wigginton, ed., The Foxfire Book (New York:

Doubleéday, Anchor Books, 1972), p. 212 f£f. for examples of farmers

who swear by these techniques. o ‘ . : .




\' o . . o ' : 27 ’ . .‘. |
This confusion can lead to failure to respond in appropriate I' o
wais., The.folloming"examples illustrate this point;‘the first is ¢

. . contrived, but the second is a real-world situation.

- . . . N
: ' °

¢ ) Example 1;

-

_Consjider the total environment'of\an individual shuman at one,

PR particular instant. In the first case there is a bu11et 2
. _ ‘meter due north of him_and 1.5 meter above the level plane . . 1'

: upon which he is standing.‘ The bullet is accelerating under

gravity. There is an open space between the bullet and the - L
person. e S -

[

In the seécond case the bullet is in the came relative - .

- e N
B ]

’ position but has a horizontal velocitylof 400_m.sec-1
. . . . . . . g"::—- '
’ : south. ~All other conditions are the same.
. « O
4 . The outcome of these two cases, which differ only in the state of

<

one component .of the environment of the ind1vidua13 is clearly N

' "~ different. _ _ S . / . ‘ ',. : i
e A ’ - ’ b, T . 7 . ’
. ) Example_2. 0 . \ .o , ‘ . ) _ 4 -
Lk S . ConSider the .total environment of -an individudl at one: ’ DR

particular instant In the first case_he is in an atmos-
v ., e
_ . phere contaminated with solid- particles with a uniform o
‘ ‘ ) -
., sizeof10x106m. “a - r

In the second case the ‘total concenLration in g m . of

L 3 particles is the same, but they have a uniform diameter of -~ N

[
k]

, 0.5 x 107 . » ' I
Q ) * -

Lung damage is less likely to occur in the second case bince ’ -
. -

particles of that diameter are least likely to.be deposited - in ' ’




| ; . e
the respiratory system, E?hn the fourfold increase in the

number of particles is insufficient to compensate for the

: decreased chance of deposition of each indi_vidua’lparticle,.2 -

'ﬁ-. ‘\ This‘resuIt;indicates_the‘danger of merelv measuring particulate

matter in tons/year fallout, and using these data to compare .
the air quality of different communities. Tzo ‘communities with 1£
.the\same overall’ concentration of. solid matter in the air will not
necassarily be equally susceptible to pub]ic health problems from

»~ : - et . . i

*__7this source. - . e T
\ e S, t Similar examples could be provided to\illustrate the import—

ance of considering the amount usuale in terms of the concentration,

of,a particular component of the enbironment“of any referent.

The clearest examples are physiological',/ where the e'ntity. heing
considered is‘an individual organism and théicomponent.of the -
¢ . h?environment being examined is a metal ion. éopper is essent 1
L ’ ' | “for the adequate functioning of enzyme systems, but above the'
| physiolbgical concentration-it becomes toxic. It is therefore
inappropriate to evaluate the food component of the. environment of
‘ an - individual solely on the basis ‘of qualitative a:;%éses which

merely indicate the presence or absence_of this metal; failure to

.. consider concentration/dould lead to toxicity or enzyme deficiency.

L2

e 7,
"\ MY e ¢ U.S., Department of Health Education, and Welfare, PubliC';
: - Health Service, Consumer Protection and anironmental Health Service,/;>’

National Air Pollution Control Administlation, Alr Quality Criteria
for Particulate Matters ‘

National Air Pollution Control Administration

?ublication AP-49, 1969, p. 119 and Fig 9-3,




’Jsecond requires ‘the referent to be human, . . _ v

,components of. its environment remain part of its environment' all

that hasvchangéd is the arrangement or state of those components. .

“arranged to produce.a structure which is separate from the bird, .and

Two general points remain to be discussed;before possible .
. S i
criteria for determining relevant componean are examined The

)

first concerns the status of products of the entity being considered ’

the second, somewhat related concerns the status of non-physical

factors such as concepts and cultural principles-.‘ The first C ' _,f/

point can be discussed in terms of non—human examples, but. the s

¢

<\IL is clear that structures erected by an organism from T e

-

The nests_of'birds'are‘good examples: twigs hair and/or herbs are T oo

]
¥

v

always remains separate, -even though it is es ential for the bird to
o«

reproduce. The,same argument-must hold in the case of the "edible ) :

-birds nest" of Chinese cuisine, even though it is produced entirely

]

by salivary’secretion of swifts. Extending this position to other

[y ’ 7 .

less clear-cut cases enables us to see that even where the secpeted

product.is\a much more continual requirement for survival ‘than a

. - \
[} Voa . - . . " .

swift's nest, the secretions become part‘of‘the environment of the

- -

organism. Coral polyps which cannot’ survive with9u&-their external T S
secreted supporting concretions are an»example. Yet the/calcareous-

[ - . [
: .

structuresfare,in no sense part of the polyp. Of course, for some,

purposes, the referént may be - the coral -reef (secretion plus polyp) . ’ e
Products that do not serve a useful function are,- likewise, o

-

part of the environment of the ‘entity that produced them. Human -

metabolic wastes, cast’ snake skins, lava flows from a volcanic vent,




-~

3 .

.

-2

[ -
[ L. . )

and oceanic barrier dunes'areyall products which, once produced; are
of no advantage to the producer, but which are part of the producer's

. environment.' . '_ - . B ‘
- +The status of '"ldeas" or "concepts" as components of the en-

\ .

1

vironment of humafis is not so-readily established 'lt is not clear "

s,
whether one can. 1eg1timate1§ speak of the existehce of concepts, and

if they_do not exist, the-question then arises whether one can have
metaphysical components of the environment. Idéa is not<6eing used .
- in the Berkelean manner to refer to'anythiﬁgfwhich is immediately-

-knoWn1 such as sense-data.- Nor is it being used in the sense of

"mental act of apprehending" that Russel distinguishes in his discuss-

: ion of idealism in’ The Proklems of Philosophy 3; It is used here in

" Ry

the sense of the "idea of capitalism," the "idea of democracy," the

Yidea of a unicorn '".and even the "idea of Henry VIII" or the "idea

’
' -

of my (unborn). greatkgrandsoﬂk” Thus we are Speaking'of concepts,‘
of»hypothetical notions, concerning sbmething or someonerwhich may -

not now exist, and which may never ‘exist in the physical sense.

- A compleLe analysis of ‘this problem requires considerations
: og’the,philosophy of idealism, realism and phenomonology. For the
purpose of this work, howeéver, ithisbnot necessary to ‘conduct such o

S
.

a compleéte-analysis. We:are interested in‘establishing some features .

N JEPRY

“of environment that will guide an analysis of disparate ‘

‘
14

. M- ”

Y

3Bertrand Russell, The Problems of Philosophy (Oxford'
Oxford University Press, 1912; Oxford University Press Paperback
_edition, 1959), pp. 37-45. e ’

2.--« : ' o . . . i -

PR HO AR P

& sk

o

-

e .
B T

LIRS
»

.
o WAL A L 2 S ez S

D

B!

st

i




[}
- K - .

. , ‘ discussions of environment' and if we~can show that concepts p se .'

are not relevant parts of the enviionment even if they exist ‘we are . Y

&

‘not losing any important asslstance in our task.

To be a. relevant part of the environment of a human individual

w i‘f whose: welfare is’ being considered a concept per se must have the

49

o - : L potential for affecting_him, say Tom, in ‘some wvay. It is easy'to see
. . ‘that Tom can.interact,with cultural artifactsespaintings, litersture, .

music, plays, films, newspapers; and. Lhe like—-and that exposure to

’\

the symbols "of these artifacts can produce profound changes in him.

> - H

. Basic 1deas that permeate a culture are transmitted in this way,

'.' . as vel{ as by stinuli received from adulLs _speech, dance, and every-

oL : co _ L o day activities- ~In general one can only iufluence another by words, -

. ‘.{k.: .' | C -;lSpoken or written or by non—verbal %ihaviog/ d1rectly or via arti- o
. _ ; : facts.: (This view need not imply Skinnerian behaviorism, for poss- |
s ',_\ o .' -T?ible.internal events'in learning are not involved The only claim

is.that behavior of some sort 1s needed to 1nfluence another Y - -

' : o Even 1f there is a possibility of "extra—sensory perception' g

N
'of'concepts, the preceding still holds. Psychic researchers are
-~ . N R \' ) + . ) ) R . R
. searching for as yet unknown mechanlsms that are presumed td have
» . - : . . Y
® . ‘
' B a physical, as opposed to metaphysical basis.a If identified, these

would be other physical manifestations that can influence 1individuals,

and concepts per se would not be a relevant parghff a person's
: 2 , N : S |
e e environment o : ' : S o

] ’ . . . . N\ >
. . . 1 - . -

These arguments have not' considered the possible'influence'

-~

of concepts on the individual’that\forms them. We have shown.thét

4g, l.)ouglas Dean, Science 170:1237-1238, 1970.

. L _ e

L . A




Tom s 'concepts cannot be‘ relevant components for Harry, but we

'V

have not cons:.dered the pos51bilit.y that Tom's concepts may be a

relevant ‘component of his own environment. We need not consider the

-
.

phy51cal manifestations produced by Tom -as a result. of an idea ot
concept that he develops, for his writings, paintings or other arti-

facts have the 'same status f him a8 ,j;hey do for ﬁry, and are there—.
%

- -
—~,

fore clear candidates for cons:.deration as relevant portions of his_

} env1ronm§1t,\ﬁ L \ o o

If to say that "Tom forms a concept" is equivalent to saying

-

-

that “Tom'sL central nervous system has a:particular configuration of

. neryous connections, and ‘('y-,éhaps) particular patterds of ribonucleic
acid accumulations" then the "idea" or "concept" is part of the enfity’

-

'"Tom' and cannot be considered .part of his environment..‘ If however, : a

the idea or conc-ept is claimed to exist in some manner independent

of Tom's nervous system, and fo be external to him, then i-t may be part

of his env1ronment that could be relevant. . ’

» .
. . s
. . . =
’ . -

. o
. .

. ‘Howéver, it seems impossible to des"'i.gnzany experiment . Ehat ' U

will distinguish ’between the effect of an independently existing con- -
k L)
cept that Tom previously developed and Tom's memory of that _concept.
) R
Thus, in practice, Tom s concepts per se.need not be considered part of:

-

Tom's environment. . o - , -

. . . ’ ’ . 3 Y
. - % . F .
Empirical Tests for Relevance? The discussion in, this se‘ction .

has implied that unless a component of the environment ‘of.a particu- o 1

lar. entity has a potential effect related to the purpose of S e




~which of these two people ::/;9nsidering the appropriate components

the purpose 1is known, an empirical test can provide evidence that a

), °

c‘nvidering the env1ronment it cannot,be considered. a relevant part

of its environment.‘ Thus, modern’. farmers do.not consider the. p1anets

b . «

-

and the moon re1evant part¥ of the environment of their crops, be- o

I’ : -

cause they do not consider that the phases and astronomical positions

‘of these bodies can influence the growth of their p1ants. It wou1d

seem a simple matter to -settle ‘the’ disagreement between advocates of

-
-~

planting b* the s}gns and those who feel that such factors are un-

1ike1y to have an effect.- Ali.that is-needed is a well controlled

experiment If there are no differences in yie1d then these vari-
4 )

ables are not actually relevant,

e

But consider the case of the artist and the public health"

-

official mentioned earlier. There is no exper1ment that can decide .

-

of the environment. of the d house. The two peop1e are interested

in different aspects. of ‘the entity, so the components of the en-

-
. ]

-vironment that they are consider1ng will be d1f£erent. However, once

3

. v

component is_relevant'for that'particular purpose. The presence of

12

rats would be shown to.be a relevar.t component for the public health

;officer if there is-evidence that their presence “is a menace to health.

Note that the rats do.not have to be shown to. be dangerous in this

particu1ar case; just dangerous invsimilar cases. Similarly, the

. . N o ” ¥
banking of a curve does not have to be shown to be related to the

<

safety of a particu1ar stretch of road. the generalization from past

hequivalent cases is sufficient to’ provide evidence that it is a rel—

evant variable in the environment\of the drivers who will use the

road.

"33
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'The determination of relevance is, therefore, a two—step pro-
¢ ' cess. First what is the purpose of considering the environment of
- . ) ; P .
the entity9 Second does the component under consideration have an

- ‘ _ . effect related to the purpose? It is only the second of these steps‘
.that has an empirical answer, and in which eXperiment)or -an appeal to

( .
observation can help resolve disputesiabout that is relevant and what

> - is of no intérest. Note that the second question has a qualification:
- . ‘ ' ) . N |
i . : "related to, the purpose." This proviso is necessary to restrict -

. appeal to empirical evidence u: those cases where all parties to the:

v € . ‘ {
question is posed and answered before an attempt is made to sett]e

Y

4

. any dispute by empiiical means. . . . P e e
e T ) ' ?here can iz//nd clear answer to a question of the first type;
‘vf which is a.questio of valueq There is no logical method of-reachi ‘

/ 1_ ’ . ——-ing agreement on the purpose of considering the environment of;L part-
/o : ’ - . . - P
- ' icular entity. both Tom and Harry may be considering Mary s  environ-~
Lt
ment and the way it might be changed to achieve a particular purpose.-'

9‘; | ‘ Tom may be interested in seduction, and w0u1d consider relevant a

’
"

— ' .

i . : _ different set of components than .those that would be manipulated by
Lero r : : T

§ . -Harry -if he was coaching her for an operatic audigion. " o f ¢

There are some cases where the purpose of considering the en=

e P & ot

’ - Jvironment of an entity does not involve any direct effect on’ the ‘en—~

\
:

titx;' It is nof uncommon'for "environment" and "environmental stud-
- hies" to be used to refer to all those parts of the Universe other

than the human components, but with no intent that there be.any study

T

. " © ' of how these parts affect humans. In-these cases the environment is

1] "- ‘.'01 i

dispute agree on the: phrpose The proviso ensures ‘that the first "

B TN
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of.interest in and.of'itself .For example, tbe study of the feeding
patterns of the Red-eyed Vireo undertaken in the Chesapeake Bay. Cent-~
er for Environmental Studies has no direct reference to humans, except»
that-it satisfies intellectual curiosity.5 ‘This is a legitimate use
of "environment" which results in differenr parts of the environment
“of the human being relevant than would occur in any cases that direct-

i ly involved-Homo sapiens These cases where there need be no inter— ’

‘action between the environment and the entity are identified by ask-
ing the purpose ‘of studying the environment. The criterion of effect

re1ated to the purpose still holds, although 4t need not be an effect

on the entity whose environment is being studied.

Summary ' Co _ B T

The general discussion of ‘environmentf inqthis chapter has
kY ° P ' o "
-established the following points:
. 5 . L : :
_i;;ghp choice of entity to be separated from the rest of the

-

niverse-as the referent for !environment7 is a functioh‘
of the purpose- of the user;.
: 2..the choice of entity is a value choice and no- empirical.
; ' test can decide which of a number of possible entities is'
‘the most.appropriate;_"
3. not'all,components of the environment are equally relevant;
4. the'reievance of any particular.component is a function.of"'.

. . the purpose of considering the environment; '

>Penelope Williamson, Ecological: Monographs 41:129-152, 1971,
. : _ |

C e
)

S _ . g@q‘




candidate component. . < ' N
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.

-5, relevance can be determined empiricaIly if ‘the purpose of the
investigation of the envirpnment is known/ and
7_\ 6. to be relevant, an environment\i component must have a potent—

" {al for am effect related'to the purpose being discussed
: . ' . | v

These considerations lead to the following questions-which’need to
: . 4 , ° (g.) . N . .

be asked in evaluating discussions of 'the enviromment':
What is the‘entity that is the referent of 'the environment'?

What is the purpose of considering the envifonment3ofcthis en~
tity? . . . ‘ ' e
To determine the'relevance of any particular component of the en~

¢ .

vironment of the chosen entity an affirmative answer is needed .to the

question "Does the component have an effect related to the purpose of

.
L]

ffmconsidering the environment?" In answering this question it is necess-

. ——— ) «
. . : . ,

ary to take cognizance of the nature, amount, and arranéement af the
When these questions are used as 3basis for discussion it.is;

possible to concentrate on an evaluation of the actual differences

Ly

betyeen positions. Rather than toss accusations of bad faith to and

'fro, one can systematically examine the values involved in the choice"’
‘ i

N :
of entity; recognize the empirical questions; and seek answers“to e

those questions from the literature or by»experiment. e
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2 S \REFERENT .OF THE ENVIRONMENT

*\ o v :i We have seen in Chapter II that the total environment of- an
entity refers to all parts of the Universe external to that entity.
' Writers ﬂvho use environment' often add an appropriate delimiting K

qualifier which indicates the portion of the literal environment 4;

f

w that is of interest in a specifr&\_pntext For instance, we under-

\

stand references to the acousLical environment the fa ly envirgh-
/ \
bs

ment, the tﬁerapeutic environment, the college environment, th urban

Y S environment, or the-cultural environment._ But not all authors use

'“these delimiters although. they clearly wish to limit discussion to a

: . H“w\\\‘ portion of the literal environment This-omission leads to disagree—
o Tl ) \'\\?
T ment concerning the factors that should be' included For example,
! ) o ) \\ 4 ) o

Tanner argues that too many factors are being included in present dis-

R

- cussions. In his view, "such human dilemmas as war and racism, while

Te——

- they cause.and may. be caused by environmental problems, are not them-

?

selves usefully viewed as such, especially if strictly environmental
B . A
problems become obscured in the viewing. nl War -like and racist acts
* . L )
are clearly-components of the total universe external to an individual

‘human, so Tanner is not refering to the literal environment in his

. )
- I

complaint

o

//7

1R.-Thomas ?anner,ﬁKIB37Education Division News 1(4):1, 1972,

Y

\ ) .

. : RV | Lt
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When governments'set UP,departments of the environment, and -

establish "Environmental Protection Agencies," they are not dealing S
with the total environment. Similarly, "environmentalists''- and .

) . / ®

environmental educators" are not concerned with the literal environ-

ment in their act1vities ‘This chapter.and ,the next examine the use

-

of environment' in this common, unqualified manner.
The term "the environment 1s uséd throughout to refer to this

common.usage, and is a reflection of the language-actually used. We

t

find legislators describing their efforts to protect the envlronment,
students mobilizing to clean up the environment and oil companies

adveftizing.their their concern for the environment. - The italicized

1 4
K]

'the' is:used to distinguish these’cases from references to the
" total or literal environment, and from situations where an added

qualifying term allows the intended limits of the subset, of the

¢

total env1ronmenL to be deduced.

In this chapter the nature of the referent for the environ-

ment will be examined, and the-implications of alternate choices
discussed by reference to the dispute between Ehrlich and Commoner. In
the final section’ the choice of_referent for the remainder of the.studyf
/is made and justified.

Y

:Human Referent

In the article "Genetic Heterogeneity Among’ Founders of Labor-~
.atory Populations of Drosophila IV: Scutellar Chaetae in Different
Environments" it is clear.that the referent for environment' is pop- ..

ulations of Drosophila.ﬂ But "in the case of the unqualified'use of

-

.4'7 ... . .




-~

Y

environment in "International Environmental Problems-—A Taxonomy"

and "A Program to' Coordiqate Environmental Research" one has to infer .

.

'the entity being considered 2 In- these unqualified cases, however,

the entity is usually human, particularly in- ‘discussions of environ—_

-

mental education and protection of the environment + "Even in dis-

L

cussions of the preservation of the Californian Condor or the Golden
,
Marmoset, when the referent appears to be the specieszthat is in

'danger of extinction, the human\referent is often present. .For exam-

ple the concern over the possible extinction of the Bald Eagle and

other birds by environmental co,ntamination3 is a cryptic concern for

. the environment of man. If the eagle becomes - extinct, the aesthetic

o N

satisfaction of seeing' one of the eagles, or even knowing that 1t

2Sally M. W. Hosgood and P. A..Parsons, Genetica 42:42-52,
1971; Clifford S. Russell and Hans. H: andsberg, Science 172:1307-

1314, 1971; Raymond Bowers et al., American Scientist 59:183-187,
1971. . P . ’

N

~

3see Rachel Carson, Silent Spring (Boston, Houghton Mifflin,
1962) for expressions of concern about the apparent decline of the -
Bald Eagle that.'"may well make it necessary for us to find a new nat-
ional emblem," (p. 119). This comment, and the-question "Who has de-
cided--who has. the right to decide--for the countless legions of
people’ who were not consulted that the suprepe value’is a world.with- .

. out insects, even though it is a sterile world ungraced by the curv-

ing wing of -a bird in flight?" (p. 127) are most easily igterpreted
as concern for -the aesthetic environment of humans, and not purely a

- blocentric concern for the birds in their own right.

William L. Reichel. et alf%‘?esg;cides Monitoring Journal 3:142- 144,
1969, and Bernard M. Mulhern et al., Pesticides Monitoring Journal
4 141-144 »1970,-supply data indicating that Bald Eagles are being
killed by pesticide accumulations, particularly dieldrin.

Examples off a human-centered concern for the preservation of other
species of animals can be found in Robert T. Francoeur, Bulletin of

. Atomic” Scientists 28(2): 11-14 1972,

18




- exists, will not heiavailable to man. -

Concern with *he extinction of species by environmental alter—

~

ation can be readily seen in discuspions of the loss of genetic po-

tential by the tendency to use small numbers of grain monocultures

'

in most regions of the world. 4 Here the concern 1is clearly with

the environment of humans. Chad@es of increasing world-food(supp]y

'by breeding disease e51stant crops may be JeOpardized unless steps
are taken to preserve‘existing genetic potential in domestic and

s ‘\
wild species. "Even if a sptcies does not)

-a great reduc*ion in 1ts global population}will serve to eliminate

much‘of its genetic variaLion, and, thus, much of its value as a

lls

-

natural resource.

Some people - claim that use of a lake as the entity whose
environment is being considered in discussions of environmental
i deterioration is not ar argument reflected from conce1ns of man.

For instance, at a confereifee concerned with enVironmental problems

.

40

become compleLely extinct,

" the following p051tion was put forward as’an example of ‘the- attitudes

of some "envirOnmentalists Lake Superior is in a relatively
/ .
pristine condition, unpolluted, and, particularly in the center,

'rarely intruded upon even- by ore- carriers, grain boats or pleasure

. craft. This condition should be preserved, basically because the

»

lake has a right not to be disturbed. Therefore the environment of

the lake should be carefully regulated to prevent the introduction.

4Williame Paddock BioScience 20-897—902. 1970. p. 899-900.

5Instirute -of Ecology, Man in the Living anironment (Maﬂison,

University of Wisconsin Press, 1972), p. 137.

.8
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participants in the conference, however, believed that this example

was really a case where reflectéd human values were 1nvolved For

.example, it is a loss to the environment of humans if the last .prist-

ine lake disappe@rs for it will decrease the total experience avail-"

able to man. An alternative argument is that we should preserve ‘the
- lake in its present condition ‘because any unanalyzed 1arge scale

\
'change is likely to make us worse off--ig something can go wrong, it

will. 6 . B o . . -

Individual.or Species7

Although the: referent is generally, directly or indirecLly,

human in discussions of the environment it is not clear whether -

. © . the entity is .an individual or an aggregate of humans. The)two main',

candidates are 'the Set Homo sapiens and, 'an individual human -

Cases where 'the entity is 'the human population of the United: States

+ or 'the human population of the political unit Y' also occur, P

although less frequently than the extremes of 'the species' or 'the

’ individual' ,-' T .
‘\ ’ . ) )

The choice of entity can lead to profound disagreements bet-

: /
__,ﬁ‘,weep writers concerned with the environment. This is most readily .
~ .

'seen by concentrating on one partitular debate, that ‘between the
o positions represented by Paul Ehrlich and Barry Commoner. The po—'

sition reflected by the writings of. Garrett Hardin’ is a¥§o considerEd

A Y L Ty

\

6Unpublished trapscript ‘of procecdings of the conference "En-
vironmental Problems and Education," Lake Hope, Ohio, May, 1972

b. , . v N . . I : ; 41
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of sewvage, ,agricultural runoff, and pesticides, for example Most

.

.
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in the analysis. Although these writers choose different entities,

. source of their disagreements. An analysis .of this type cannot test

in curriculum development and appear in the educational 11terature R

'Ehrlich's book, The Population Bonb,.has been set as reading -in

these differences'should not be interpreted as the'Sole or major'

P

hypotheses concerning the psychological origins of donflict It can
indicate the nature of differences between positions. Armed with
this knowledge, the reader is in a better position to evaluatg the

arguments of the proponents-of.different positions.

. The controversy between the Ehrlich, Hardiu,\aRR\Commoner view-

points is a useful case to examine within the context of this study,

which isaprimarilylconcerned with, the preparation of environmental

'education curricu1a the works of these writers have been used

-

¢ ¥ \‘)
- some cggrses, e.g., ''The Literature of Ecologyx 7one of the modules

. . ! \\\
of the Da CountifQuinmester Program, Commoner has written in ed-

ucationa1 jourhalb advocating his particular viewpoint,8and Hardin

L4

is c1ted in books addressed to educators 9

Ehrlich Ehrlich‘s emphasis on the species as the ﬁrtity to be

considered can be readily seen’ in The Population Bomb The basic

’

thesis of this work_is-that nothing-can save us '"unless ‘we can

2

7Gloria Douglass and Joyce Annunziata, Authorized Course of

.Instruction for the Quinmester Program; Lanpuage Arts: .The Liter-
ature of Ecology, (Miami Florida Dade County Public Schools, 1971).

= N , .5
8Barry Commoner , The Science Teacher 39(5):18-24,1972, Sy

9Hardin 's paper "The Tragedy of the Commons" is reprinted in ., -
W. George .Ivany (ed. ),,Environment: Readings for Teachers (Read-

iﬁg, Addigon-Hesley, 19727, pp. 105-119. | T e

", o cij'.
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~achieve control over the size of the humahgpopulation i e . ijop_f‘

.

mankind will breed itself into oblivion."l0 A further .example
S : e : . . '

of the emphasis on the species%rather than the individual can'be !

.
[}

seen in the section "Family Planning and OLhef Failure:s"11 from :

which the follow1ng argument is paraphrased o '!_
1. PeOple in both "overdeveloped" and "underdeveloped" count4

ries desire an\average of more than 2. 5 children per com-

L]

pleted family 12

. 2. Therefore, even'if all women had exactly‘the number of

children that"they'desired,'the population of &he world
would continue to increase. . Cﬁ L
3. Thus, although the ability to decide the number and spacing

- of children is important for indibidual'health and'welfare?

familj planning will result in demographic ca‘t:astrophe.l'3

. k. Therefore,’familz planning, which is not.equivalent‘to pop-

ulatlon planning, is an inadequate policy measure.

. ! 1
E

b The prime focus on the chances of species survival manifested -

-

in the discussions of Vdemographic_catastrophe" is.maintained-when

loPaul R. Ehrlich The Population Bomb, 2 ed (New York

Ballantine, 1971), p. xii T

) ) )
. ‘lllbid., p. 78 ff. .
2The accuracy of the "facts" used in Ehrlich's arguments is-
Ce— - not imJortant at this point. -The entity being considered does not

depend on the accuracy of the facts concerning the _parameters of

that entity, its components, or its environment ..

~

13Throughout The Population Bomb probable eventual extinction

of the species is considered the result of the "demographic catas-
trophe" that-results from.an excess of births over death in the pop--
ulation of the world; e 8+» P, 44




. KK . !
. -

. " changes in the composition of the air and water, the use of re- ' A

D r'

P sources, and the production of food, are be1ng considered 14 Even . ")

in sections of - Thé Population Bomb where concern is being expressed

\', for the 1ndiv1dua1 human the u1timate interest is in. the preservation

\\ of the species* Discussions’ of the 1nescapab1e miserles faced\by in-

N

dividuals who are members of large famllies in poor regions of ‘the

world, the destruction of recreational potential by pest1cide con-
tamination'of streams; and ‘the deqreased enjoyment of life ‘caused

by 1iv1ng in contaminated air’with 1ts§attendant health cOsts,'eag.
from emphysema and cancer, appearito be ehamples of Ehr11ch s con-

.

cern for ind1vidua1 Welfare and happ1ness 15 This :Lnterpretation\\5

NG

is, apparenLly reinforced by the d1scuss1on of \kehdesirability of s

© : having abortion available as a method of 1asL re ort for: populatlon

““billions of living human beings today. and tomorrow,.\not the. side of C

potentla] human beings nle - '

. . . - 1
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lbwever,,these concerns are expressed as examples of symptoms ' ' :

' of the "disease" of overpppulation, which if unthecked will 1ead to 44 »

¢
i

the destruction of the species.

AU DUSPRVEIITPRUP NI

If .the cause of these symptoms is

, "' e11minated by achieving zero population growth, thcn thq;concerns for

the individual ‘can be emphasized. Many of, .the so—ca11ed inalien-. IR

2

ErS

- able rights in the book are - statements of "~ the individual en-"
. ' - i Bk

tit1ements’ that will foilow from. the ,preservabion Tof rthe

lAPopulatidn Bomb p. 35, 40, 144, 18- 25 7

15

Ibid., p. 22,‘1414'142." 1§Ibid., pas 139

1




‘ieving population stabn.lity18 as evidence- of his prime concern for.

. remains the enhancement'of the chances of species continuit?. ‘Therel.

“arily,concerned with the health of the individual human,'and concen-
:patient can be restored - to health, Ehrlich is advocating changing in-

‘of survival) of Homo sapiens.

'. made in The’ Population Bomb The author clearly abhors thé possib—

. - - . ' g 45
. I - .
species, e.g.,” "the right to have-great-grandchildren, -or which, if

attained will lead to a greater chance of species survival e.gr,

"the right to be free of_thermo-nuclear war.~"1-7
T

;u“ One must not, be misled into interpreting Ehrlich's emphasis on

the importance of individual behavior and individual choice in ach-

- " 4
the individual. . The basic reason ‘for advocating smaller family size

AN ’ -

~is.no inconsistency in th1s position just,as~the~physician'is prim-

.
4

trates on’treating, for instance, diseased liver cells so that the

“

dividual desires as a means of increasing-the "health" (i.e., chance
né o \—- ’ . <

- The forgoing summary should noé be construed to imply that no

expression of conce;n for the individual's feelings or rights is

.

ility of the‘mdeath solution" to. population growth, for this method - . . - ///

to have as many chi1dren as one wants. They are, therefore, some- tv

171b1d. » P...171.° Both quoted "rights" are from'a/fist,olfered
as counter*argument to a claim that there is an "'inalienable right'

what rhetorical but they are evidence of Ehrlich's general concern : .

with the species as a whole. ‘ o T )
v 18Ibid "The only real hope in this crisis lies in the graSSj

roots activities of individuals," (p. 159); "If we take the proper

steps in education, legislation, .and research, we should be able in . _ -
a generation to have -a population thoroughly enjoying its sexual : 'ﬁ
activity, while raising physically and mentally healthier children; ]

but’ in smaller numbers," (p. 135); coercive _measures are almost // :
certain to be.impossible, but incentives to encourage ‘individuals to - ’
decide to have less children are practicable,7p “121-2,
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.of a"hieving population stability weuld result in early death from’

-

famine, war, or pestilenQe Ile expects much less personal ~anguish

if a desire for a smaller compléeted famlly size leads to a ba]ance. .

between birth and death rates; that is, if a "birth solution" is,

achieved The only proscriptions on individual JN'rights" advocated -
i N

N - or. implied in The Populatibn Bomb are those which if exercised
. ' would lead to a decreaSed chance of species survival For example, .

. e N
. N the claim that one has a righl. to have as’ many children as, one

desires is denied 19 a

Y ‘
. /"
. N . - b . - .
-~ . . . - . .

Commoner. The individiayhuman is the reférent for Commoner's

'enviro‘nment' But Just as Ehrlich's prime concern' for the. contlin-

. _ uity of the species does not mean *hat he denies individual rights,

- ’

(provided that the species is not threatened by the exercise of \ose
A
~rights), Commoner s position expressed in The Closing Circle is com—

R
patible with .a z:oncern for the survival of Homo sapiens. He is

. certainly concerned with the long-rcrm survival of the species, but

‘not at the cost of the loss of human di. gnity or social justice For
. ' example, his judgement is that, in industrialized. countries, envir-
.- ~. onmental degradation may be sufficiently seiious that a continuation' .

?

of. present trends will "destrov the capability ofs the environment ‘to-

support a reasonably civilized human society n20 Although the spec-
, h ies may not become extinct following the collapse of civilization,
- . '. ] . .. .— . . . . ) | . .
}g'Ibid. s Po 171. (see note 15). E
[} ' . - »
20 e

Barry Commoner, The Closing Circle: Nature, Man and Tech-
nology, (New York: Knopf, 1972) p. 217-18.

»

c
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b the survivors would exist in a "kind of neo~barbarism."121 '

',/ He expresses similar. feelings of revulsion at the implications.

of Hardin' s editorial advocating national self-interest by "fortunate S

\ o minorities:" These minorities, by implication including the United
- s

States, must, Hardin insists, defend their territory and avoid a

K

. L ' - "ruinous breeding race ‘so that. "civilization and dignity" can sur-.

~ . vive in at least some areas of the earth 22 ~This policy, Commoner

’ 4 - retorts, "is barbarism. It denies the equal right of all thé human - _ -

Y g T : ' inhabitants of the earth to 2 humane life." Nowhere, he claims,

.

L o .~ not even in the "civilized" enclaves, which wo ld be. reduced to "the

'moral level of the barbarian " would "anything’

Ve .'vserve—-the dignity and humaneness of man, th

that we seek to pre-

grace of civilization--

Py -

survive.'f23

The environmental problems that Commoner uses to illustrate .

>’

his argument emphasize social, including‘%;alth, costs'ofwenviron; s
mental degradation lung damage from niérogen oxides in automobile

T _exhausts, infant methemoglobinemia fro /high levels of nitrate ions o .
LS a ‘_' in drinklng water containing run-off. f om heavily fertilized’f'rm |

| land, recxeational loss from closed beaches where collform counts

/ are high discriminatory exposure of/ the poor to the greater burden o

of health hazards and aesthetic deterioration in the "dirt, smog,
: . '/A ‘ i

o
ZIIbid.,'p. 218,

22Garrett Hardin, Science/l72 1297 l97l. -

’ - (

T : ‘, 23Closing Circle, p. 297.

« . Fad
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. carbon monoxide, lead and noise" Gf the city, and possible exposure = N

" to new diseases, for which no immunity exists, when surface waters
-

contain sufficient organic matter to allow many soil organisms .to ‘
grow to a high concentration.24 - _ - B .

“

In addition to using effects of enviroumental deterioration on \

individuals in present society to demonstrate the need for reform,

'Commoner believes that human social actions,_or inactions, have

. " . : N . B U ._‘- ' .
‘caused the.environmental crisis which is "the result of the social‘

\ﬂ' mismanagement of the world's resources:"2> Only through social ‘act— -

. L5

ions that resilt in the denial of the "luxury of tolerating poverty,

racial discrimination and war" can the environmental crisis be solved,

. i . . // . :
. A Commoner v, Ehrlich. -The yse of different entities as. the-

allowing men to live in a humane condition.26 ' . e

unit whose environment ‘concerns them accounts for some of the dis- !

P fagreement between these authors .that is.revealed in their dialogue-
in +The Bulletin of the ‘Atomic’ $cientists.27 Examples of the use of T
different entities in the dialogue are given below," »" - : _ .

“Commoner's use of an eptity smaller,than the species is

»*

evid
, / , , .
. e environmental impact incurred during foreign production : )
. 1 of goods imported into the United States is irrelevant,_ ,"
o, X\m 2I'Ibid., Pe. 72, 82,94, 208, 222. 25IEid:, p. 299, ',' -"' - -
E B S YT /o
 261p44, s p._ 296, g e -
27Paul R. Ehrlich apd John P. Holdren, Bulletin ofthe Atomic 4 .
Scientists, 28(3):16 et 'seq., 1972; Barry Commoner, Ibid.; 17 et seg., ' KT -
1972; John P. Holdren and Paul R. Ehrlich, Ibid., 28(6):42- 45 1972.. . . ,f, '

\\ ' ‘
~ .

. ‘ . 5’? . . ] ) . ) . , . | ' e 1




,tell the rich that they will have to share to survive, and to tell

" children's futdre"hthan to suggest that more nopular technological

because "what’is at issue . . . is'the explanation of the ' .

. . L
environmental impact in the United States,"z8 T ; ‘ .

2 United States citizens ought to weigh ‘data concerning environ- -
mental paramaters against their own belief systems’to deter-

. mine the apprOpriate individual course of action.29

-

. Ehrlich writing with his colleague Holdren, on the othér hand,

refers to manfs ecological transformation of the planet,"30 and asks

~

"How can Commoner try o consider the United States in isolation :after

<,

writing 'Everything is connected to everything else'?"3l They also

write that population“control and stabilized consumption "offer man-

kind‘s only hope of averting unprecedented misery. it is better to

<

those who want large families that the price is mortgaging their -

.

"solytions are nossibLe/br that the demographic tramsition will

32

. : _ ) o .
stabilize population sizes. This last quotation could appear to

bevrefering to individuals who may suffer-misery, but "unprecedented

-

misery" implies a species referent: one starving individual or family

is unlikely to *be any more miserable if an unprecedented.nunber of

_ others are'also starving or diseased. -Ehrlich and Holdren are; pre~

Egminantly,“concerned;with.the spec&ﬂs,vnot merely individuals in - _

.

u_i 30Ehriich and Holdren, Bulletin, 28(5), p. 18.

. . Ly . é
e 28Commoner BUlletin, 28(5), p. 49.° 9Ibid., p. 35, my italics. :

31Holdren and'Ehrlich, BulletiE, 28(6), p. 44.

32Ehrlich‘and Holdren, Bulletin, 28(5), p. 27. ' . é

-
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the United.States. _ o

’

Perhaps Ehrlich and Commoner'usc.different entities when con- ' ‘

sidering 'env1ronment because they have different opinions concern-

.-ing the causes of the deterioration of land, air, and‘water quality..33

. Commoner attributes the symptoms to social actionbthat supported, or

at least permitted, technological changes detrimental to the~contin4 Y
'ued ability of the ecosystem to maintain closed ecological cycles.'
Ehrlich tends to" place the "blame" on a biological tendency to have
.families too large to maintain a stable pbpulation size.' Indeed,
the dialogue in the Bulletin has the appearance of.an'attempt-to de—

’

cide empirically between these causes. : . ' ' -
However, eyen if the initialvinterpretation of ‘the causes of

. the environmental problems lead to different entities being considered

in subsequent work; it is most unlikely that there can be.an empirical

.resolutiOn of their conflict. The concentration on different entitibs

. . ) o

leads to different sets of evidence being considcred. ‘For'example,
Ehrlich looks at evidence concerning the effects of diminishing per

capita food:supply on the chances of species survival; Commoner exam-

". ines the evidence relating to the origin of the nitrate ions in the - v
drinking water of infants with methemoglobinemia, Ehrlich concentrates

on the impact on the species resources of increasing population size,

. °

while, Commoner examines the deterioration of the quality of life re- . I

'sulting from resource over-exploitation with its attendant technologic—

al by-products. _ N

.\ i . ' N 0 Lt

.
v i

33 Thds is a speculative hypothesis. The psychological origin - )

, |
of the authors' beliefs cannot be accurately determined by an analysis {
of their writings., . !
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As a feature writer for Science points out, in the context

of a slightly different disagreement between these authors, there-

© '

. ’ s . & . .,
can be no agreement on the rules when one is playing poker and the

~ opponent is playing bridge. 34

;Other'Authors. ln many cases other anthqrs writlng on"engir—

onment' anpear to Be discusslng'topics thef.have no‘relationship’to
. , v oo s e
each.other. "1t is.easy to‘see 5pat the entity used has important
consequences when authors are concerned witn the same componentsuof
the environment Ehrlich arid Commoner, for example, are both concern-.
ed with the decreasing food supply, deterloration'of the air and wa- :
'ter, and ‘the depletion of resources. But when there are differences
in the enyironmental variahles Being ekamineds itﬁié;not as easy-tc'
demonstrate_that a differeng chpice of entity could lead to a differ-
ence between.tne.consequences of following different autnors' envir-"
cnmental prescriptions. |

Architects‘and planners, for instance, are,fby che nature %f'
their profession, "concerned with the well—being of their ‘clients:
They'ere, tnerefore, qua architects and planners, extremel& unlikely

to be concerned with the long—term future of'the'species. They are

coneerned with the individual, and the response that he makes to the"

artlfacts constructed by man, 32 Similérly,some sociologists and most

34Const:ance Holden, Science 172:245—247, 1972, - -

35See, for some specific examples of architects' concern for
individual humans, Gordon Stephenson, .in Man and His Environment;
Octagon Lectures 1969, ed. R. T. Appleyard (Nedlands:University of
Western Australia Press, 1970), pp. 97-127; Donald Appleyard and’
Mark Lintell, Journal of the American Institute of Planners 38:84-101,
1972; and ChristOpher Alexander, in Environment for Man:The Next
Fifty Years, ed. William R. Ewald, ﬂr. (Bloomington, Indiana

[

RS
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psychologists are professionally concerned with the individual, or,

. ' less frequently, a group (as d1stinct from an individual within a

group) 36
ﬁcologists tend to write of the environment of a species, ex~" ¢

2 .

amiuing its place‘in the ecosystem. Individuals are treated.as com- /

-

LI ~ o
‘ ponents of the entity which interacts with the env1ronment, much as, a
‘ I’-\'
physiologist considers cells as components.of the organism in'which

he is/interested When writing in their profevs1onal role, then, it
‘L, 4 is not surprising to find ecologists concerned with the human spgg&es.' ¢
Marston Bates, for example, cons1ders "the future offour species in

— L. - - »

his 1ntroductory essay in the report of the Nation l Academy of -

.

LSRN

_Sciences/National Research Council.3’

The species is the entity cousidered by the Club of Rome pro- - -

‘ﬁect based ‘on a simulation model of global factors thcught likely to.

influence the fate of ‘the human specids, and in'the_repqrt of the Study

. . ’
. . - c e
L ’ . -

(Critical Environmental Problems (SCEP) sponsored by. the

) \h' ' Uriversity Press, 1967), pp. 60-102. The twelve other, architects
. L " and town or city planners who prepared papers fg__rnv1ronment for ’ :
. Man and the other.two volumes edited by Ewald / Environment and
- ' . : ‘~Policy The Next Fifty Years (Bloomingtons Indiana ‘University Press,
: ' 1968) and Environment and Chanpe: The Next Fifty Years EPlbomington
Indiana- University Press, 1968) /-all use the ind1vidual a5 their
b referent _ usually explicitly. o

36See for a specific example of a sociongical focus, William -
L. Yancey, in Environment and the Social Sciences: Perspectives and
Applications, ed. Joachim F. Wohlwill and Daniel H. Carson, (Washington:
- American Psychological Association, 1972), pp. 126-136. Wohlwill and
\ . Carson, in their editorial epilogue to this collection, identify four

,. - . ‘areas not represented in their collection where "environmental psych-
/" ojogy" can make a contribution to knowledge. Each of these areas has.
. '\ the individual as the appropriate entity.

<. . 37Marston Bates, in Resources and Man, Committee on Resources. Y
and "Man (San Franscisco Freemgn, 1969), p/ 29.

\ .

[}
N . . e
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. . - : ¥ . .
Massachusetts Institute of Technology.%8 Both these groups are con-

—a

cerned with global factors, the first because of ‘the possibility
4

that these factors have "implications §0 threatening that their re-

solution should take precedence over local, short-term concerns'"*’9 .

and the second because ' 'no organization is, charged with the responsib—_

:ilitj for determining the gtatus of the total global'environnent and

alerting man to dangers that may result from his practices."ao_Almost
inevitably, therefore, these studies were not primarily concerned with

the consequences of actions‘for each individual human. The SCEP re~ -~

. . . . Al 4
port refers, for example,‘to the "danger that we may curtail an en-

' vironmental service without being able to carry the loss or /that /

we may irrever51bly lose a service- that we cannot live comfortably

- .

'without "41 and defines "harmful effects" as those "effects that are

harmful to man, or to animals, plants, or inanimate objects or con-

nh2

ditions that are ‘important -to man. The context of the report sup-

1
- . . —

ports the contention that “'man" is being used in the generic sense in

-

t4

. 38Jay W. Forrester, World ﬁynamics (Cambridge Mass.: erght—
Allén Press, 1971); Donnella H. Meadows et al., The Limits to Growth

"(New York: Universe Books, 1972); Man's Impact on the Global Environ-

ment: Assessments and Recomendations for Action, Report of the Study

"of Critical Environmental Probléms (Cambridge Massachusetts In-
" stitute of Technology Press, 1970). . .

:

L[]

39Limits to Grovth, p. 20.

‘ 4oIn}p’act on Global Environment, p. 5. 41Ibid., p. 126. = -

421p1d., p. 224.
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"Official" Positions. In the United States, interpretations of
'the environment' are incorporatad in)Federal legislation and executive
orders. Otﬁer legislative units also have statutes that, refer to en- ’

vironmental protectidn, but the Federal position is examined in this

.

section since much of the environmentally significant action at State

C e

and Local levgls is eithef finaﬁced by Fede}al grants, or is enacted

_under prqssure.from Federal author‘ities.43 The most general and widgé
ranging‘Fedepal legislation in the environmental area is the "National
Environmental Policy Aét 0f1969,"44 This act requires Federal agen-

cies to consult with other Federal agencies and to_prep)re'an environ-

v

mental impact statement for every "recommendation or-report ot pro-

posal for legislation and other major Federal actions significantly

nh5

~

affecting the quélity of ﬁhé human envifoﬁmént.
The' human entity whose environment is being coﬁsidered'is not

. eXplicitly identified, and, as can be seen in the folrowigg excerpts,
-it 1is possible to interpret the references to "man! in both the spe-

cies and” the individuél sense in different sections of the Act:

(a) The Congress . . . declares that it is the continuing
policy of the Federal Government, in cooperation with State
and Loc&l governménts, and other concerned . . . organi-
zationsy to use all practicable means and measures . . . to
create and maintain conditions under which man and nature
can exist in preductive harmony, and fulfill the social,
.economic, and other requirements of present and future

- A -
D

r

43For example, States must establish implementation plans
for air pollution control, subject to Federal approval, or submit to
the imposition of a Federally promulgated plan. See U.S., Council on
Environmental Quality, Environmental Qualitv: The Second Annual Re-
port (Washington, D. C.: Government Printing Office, 1971), p. 8.

44y, 5., Public Law 91-190. - 43Ibid., Section 102(C).

63
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generations of Americans,
(b) In order to carry out the poligy set forth in this Act,

it is the continuing responsibility of the Federal Government

to . . . improve and coordinate Federal plans' functions, Lo

programs and resources to the end that the Nation may-- .

: (1) fulfill thé responsibilities of each generation as
trustee of the environment for succeeding generations;

and esthctically pleasing surroundings,

/{" o * (2) assure for all Americans safe, healthful, productive,
-3

' (3) attain the widest range of beneficial uses of ‘the
environment without.degradation, risk to health or. safety,
or other undesirable or unintended consequences;

(4) preserve \important historical, cultural, and natural
aspects of our national heritage, and tnainl.ain_,L wherever
possible, an environment which supports diversity, and
variety of individual choice; . <

(5) achieve a balance betweén population and rdsoeurce
use which will permit high standards of living-and a wide

share °of life's amenities; and e

(6) enhance the’ quality of renewable resources and
approach .the maximum attainable’ recycling of depletable .
resources. ' .

(c) The Cofgress recognizes that each person 'should enjoy
a healthful environment and that each person has a responsibil-

ity to contribute to the preservation and enhancement of the
environment

P 3 ¢

The Act has been quoted extensively above to illustrate the

',potential ambiguity of the referent. In section (c) the rcferent

v

is clearly the individual American, and the same_ referent is apparent'

1y being used in (b) (2), (b) (4),~and (b) (5).. However, in parts
(a), (b) (l), and (b) (3) it is possible to argue that an entity
larger‘than the individual is being used. In both (a) and (b) (1)
.the reference to -future generations suggests that it may be the

’species viewpoint that is being used, although it is also possible

to interpret these statements in terms of individuals.who will exist.

in the future. Similarly, the reference to "health and safety'" in’

e .

(b) (3) ‘is most easily interpreted as concern for the individual,

— 3

461big., Section 101. : -

-~
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_but "other undesirable and unintended consequences couli\intend

"ent. Despite this amblguity of referent the language of fthe Act is ) °

. could be.

.water purity, municipal'waste, oil spills, and.pesticides; ocean dump-

preservatioén and restoration of historic sites) are ¢oncerned almist . °

entirely with th?_direct or indirect effects ofvenvironmental deter-

either the 'individual' or the p0pulaLion of the U. S. as the refer—

most consistently interpreted as concern For the environment of the ",Q"

individual: some parts can only be.interpreted in this manner,-others Yy

‘

L]

Similar focus on the individual is reflecLed in the President s
message on the environment of February 8, 1971 In that message, the

topics highlighted (pollution control--sulfur -oxides, leaded'gasolines,_-

ing; noise; land use, including preservation of open space and parks;

ioration on the posgibility of a "better life" for individual Americans
and other nationals. Toward the latter end, proposals were included
for international environmental coOperation.47 In his 1971 report to
the Congress on U.S: Foreign policy, the President made reference, to
the necessity ‘to work towardsfinternational agreements on environmental
control. Although he spoke of "our'shared and transcendent interest in - Con

the liVability~of our common home, the earth" the examples of envirohT\

mental concern contained in that message are those that refer to the

. individual humans in different parts of the world.48

4?U.S., President's Message on the Environment, February 8, = - .
1971. “Reproduced in Environmental Quality: The Second Annual Report,
pp. 284-305. :

P
48y,s., president's report to the Congress on.United States

foreign policy for the 1970's, excerpted in linvironméntal Quality: ) /: |

The Second Annual Report, pp..333-335. p. 334.
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" the'Nat.ion's security."

57

The Department of St'ate report prepared for. the United Nations

"

°

Conference on tie Human Environment?? is consistent with the emphasis
on the individual in 'the official treatment of 'envirouament' in the
United States. Despite the statement that'"the quality of our environ-

-

ment—-indeed of 1ife itself—-is land dependent. No.other segment of

hu?:a-environment deserves more, grave consideration than this fragile

' 0
crubt of soil from wHfth weé derive our sustenance" nd . the examples given

in the body of the report are concerned with the developmént and main-"

»

tenance of. -enviropmental conditions that %ill "maintain a life’of dig-
nity and socia1 justice "5l The report considers the impact of urban-'

ization on "social degradation andvalienation- as we11 as on the physic~
52 of pollution on health economic well-
53 '

al well being of residents;
being and aesthetic satisfaction; and of the use of naturallnesoarces
"so that economic growth and social progress can continue without Jeo—
pardizing’'the health, safety, and we11 being of pe0p1e or endangering
n54 " . ’
“‘ o e o “

Reports of other countries to the U.N Conference on the Human
Environment also tend to consider the environment of the individual For
example, Gabon reparts that its major environmental problem is one of

diseases of environmental . origin--malaria, trypanosomiasis, polypara— -

sitosis; Indonesia discusses the public hazards of water pollution and

3

 49y.s. Department of State , Bureau of Internétional‘Scientific
and Technological Affairs, U.S. National. Report on_the Human Environ-

' ment, 1971 -

SoIbid., p: 2., lrbid, s
- 52 ; ©os3.
Ibid., pp. 5-6; quotation from p. 6. Ibid., pp. 18-27.

1bid., pp. 7-17; quotation from p.-7. s

66 s,
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. has also contributed to soil erosion and flooding; Peru is concerned 5

. o _ _ . ' - 58

:the decrease in -water supply due to denudation of the watersheds, which

'with health aspects of air pollution and sewage‘ as Well as with the

'effects of environmental degradation on food supply——sulfur~dioxide in

s <4

'the.air-harms_crops; and Guatemala emphasises.public hea1th problems ,

resulting from the lack of a sanitary environment.si

.

Values and tHe Choice of Referent

"indicates, there may still be differences between authors with basic-

lems. ' .

In Chapter I1 it was shown that the choice of entity for _any

< 1

discussion of env1ronment' is arbitrary, reguiring a value judgement

that dEpends upon the purpose of the discussion. The yariations in

the entity whose envirormment is being considered in the small number

of cases used as examples in this section on "the environment' is in -~

¢

agreement with that resu&t. The entity used may depend on the profess- )

n

ional field of the writer, or ' upon the nhature and scope of the problem '

n

that interests ‘him. However, as the Ehrlich.and Commoner disagreement

ally simiY¥ar professional backgrotnds and gconcerned with similar prob-

. B . . . . »

. : . e .
N . ™
~ B .

Thus, except in those cases such. as psychiatry,and global

meteorology, where the nature of the interest dictates the choice of

“

P

55These examples are drawn from The Human Environment- Vol. II: - .
Summaries of National Reports Submitted in Preparation for the United

‘Nations Conference on the Human Environment. Environment Series 201

(Washington, D.C.: Woodrow Wilson International Center for Scholars,
1972), PP- 26, 40-41, 72- 73, and 31.
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_'entitp, a“decision based on values must be made where there is a
"possibility of incompatibility between the consﬁqnences.of choosing
, . A :

different entities. ., ' _ - B < ‘
If one believes that'the dignity'and-well-being of existing
humans 1s of overriding 1mportance, ong may, in the end,. come to feei

s,

that the effort to ensure. perpetuation of the species. imposes too great
. t . ’

a price in loss of freedom'ofuindividual action. Perhaps, .if it is / o
A N - ) -« ) . ,,- /

impossible to ensure continued survival without imposing massive re- .-~

-, strictions on the options available to the individual, many will;say
. \ . N . a . . '/

LRI »

“"count me out."’
If it becomes_impossible to enforce the necessary renunciation

(i.e., the sacrifice of some present bencfits by thosc-alive today o
‘ _ | e S A - -
ensure a greater chance of survival of as-yet-unborn generations),

) . . \ . o . o
.there is little point in some individuals forgoing. activities that are . - .

bl

benefici4l to them but detrimental to their descendants. Unless”fselfé

.ish" individuals do not"tend to be children of persons with}similarfl' Y i .

- . S ‘ , _ _ ' ' /
traits, (i..e., unless "selfishness" is randomly distributed in the in-

divi@uals of each.generation),_those who limit their family siZe‘and“

resource consumption will become less frequent in each generatlon This

ureplacement will ocenr whatever the initial proportion of se1f1ess in-

'ﬁividqals in the popnlatlon, and whether the trait is 1earned or -gén-

etically'inherited.. . :
_ . .
The curriculum developer needs to be aware that Lf his major
/
emphasis is on the quality of the epvironmcnt of. the ind1v1dua1 'he ma ay -
~

R P:

be espousing a system of values that could favor species extinction.

A thorough—going indlvidualism may discourage the establishment of
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policies that requ‘iré sacrifice of some personal satisfactions to de-

g
/

crease the proba/bility of a massive future catastrophe, say three gen-
erations hence For/example, a commitment to supply every ind1v1dua1
with the capability of having an immediate environment completely free
from health hazards from atmosp}‘eric. and food contaminants should be a
technologically feasible goal. One ‘can imagine the creation of complete
domed cities‘ i_vhere the tem1>erature range c"an be accurately controlled,
air puijified of :dust and gaseous contaminants and humidified to the ap-
propriate level, and complcte separation of pedestrian and vehicular
traffic mainta‘lned‘. The energy required to pr‘ov1de a local environment .
with all ph.ys"ical hazards removed may result in the destrnction of the
ecosystem's capacity to absorb the inevitable heat disip_ated. Thisv“

could lead to massive geothermal change. If this change, or a ghortage

of available energv,' occured, then the system_would probably collapse,

The resulting massive catastrophe may even lead ‘to the destruction of

the species. - o - ‘ _ o e
. Science fiction aside, even less extreme conmitments"f:,t_'io'-_the. in-
dividual's environment may even now be creating a trend . to\v'ard’ global

- Global levels of atmospheric carbon dioxide have been increas-

ing at the rate of 0.2% per year since 1958. ‘Although. data enabling a

reliable projection of this trend are not available, a doubling of the

carbon dioxi?}e level might 1n9r§~&sé mean annual surface temperatures by -

/ v

A change of this magnitude would affect the agricultural product-

ivity of the planet as well as altering mean sea level by melting of ice
R :

56Impact on Global Environment, Part I1, Section 1.2.1. ‘r.f\\

O
o
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/ . .
caps.57 At least oqe of the major contributors to carbon dioxide build-
/ , )

up is the burning of fossil fqels, including those used for personal

’

environmental coﬁtxol,.directly (e.g., heating via natural' gas), or in-

directly (electrically operated air conditioners).

. . o
Bl .

Converse}y, an exclusive concern for the future of the species .-

may léad to pol%cies that would result in the decrease of the quality,

‘or even the posSibility, of qulvidual life. Taking an extréme example

again, 1t is conceivable that a species manager"'could limit the
stresses on the life-support system of the. bloSphele by £0101bly dcnying
(

selected indiv1duals or, more likely, groups, access to world food sup-

_plies, energy resources, or living space. This would be technologically

simple, requiring the will to use the available weapons,:military or' : )

economic, that would result in population crash in the selécted regions

offthe world,_either directly ot by large scale famine. This sounds

cal]ous to those who have a ba51cally 1nd1vidual—oriented value system
and believe in the dignity of man, but it ic not very different from the ' .
'proposal to use a "triage" technique, separating the regions ‘of the

. world into those that can survive without. aid, those that can survive if

aid is given, and those for whomf the available aid is insufficient to °

- 2'pn increase of this magnitude in the mean té@perature of the
earth would result in the northward movement of the appropriate climatic
zone for corn production.in North America:. That is, the land area now
devoted to grain production ‘would need to be converted to other uses,
and more northern land changed to grain production. The resulting dis-
ruption, not only in the U.S. corn belt, but in other agrlcultural areas,
may decrease world food production. This ‘is certainly .speculation, but
the possibility of famine produced by climatic change is real. Coupled
with the loss of, arable land from an increase in sea level, this could
result in decreased c¢hances of species survival, for mass famine, in
addition to causing death from starvation, ng_facilltate pandemics.

The reduction in the world's population may be so great as to make
species survival doubtful

~ ' ,trﬂ() .
\\, v ( .
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' J//’“-\/" bring population and resources into balance.58 The deliberate neglect

”

. ~ of the third category is not greatly different from a policy of 'delib-.

[ 3

erate direct action aimed at producing the same result--population

- crash--at an-earlier date. The individual suffering and deprivation
F X

- that would recsult from a policyosuch as.this is obvious. Some such un-
' \
‘concern for individuals mus &, result from a consistent application of

the the principle of the "rights" of the species, even if not as extreme

”

. .as in this example. For example, Hardin s 1mplied advocacy of sanctions

against large families tbo achieve population control, either by legal

metiiods, or "informal (nonstatutory) communal mechanisms. that possess -

¢

the repressive force and universality of statutory law,"59 can be inter-

s

"preted as lack of concern for one aspect of individual choice and per-

. N
. ) : sonal freedom

¢
A

Referent7fof this Study

The ‘selection of the ultimate entity whose environment is to be

. 4
K .
.3, . ) H

considered is a value choice that must be madé in teims ‘of the system of -

beliefs Qt the\curriculum developer, teacher, or the community that they

- ' .. gerve. :Hovever, the remainder of this work' is written from the position
that the ultimate concern is with the individual; but  that where alter- ,

. nate actions that would each enhance the well—being of all‘individuals

,l

are possible, the action that is least detrimental to the prospects for

.-

8The triage pr0posal based on military medical practice, was
proposed by earlier authors and endorsed, "at least as far as food dis-
' tribution during famine is concerned," by Ehrlich in Thé Population
Bomb, p. . 147,

59This aspect of Hardin s position is evident in his papers in
Science 162: 1243-1248, 1968; Science 172: 1297 1971; ‘and Bulletin of
the Atomic Scientists 28(6) 37 41, l972 from which the quotation is
’ taken, p. 39,
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- continued survival of the species is the appropriate choice. That is, I

am not preparéd to sacrifice the déll—beigg of. exis@ing individuals for.

the possible éood of the hypothetical humars of the year 2500. In the °

» -

very long term llomo sapiens on earth is dobmeq to extinction: the Sun °

has a finite lifé, albeit a very long one.: At some time, then, the poF

sition that species concern is the appropriate basis for action must be-
come inappropriate. ‘And, as shown below, the short term (say the next

° century) practical consequences of this "individualist" position are not
y q . . posi

(c}

iikely té be véry different from a concentgation on'sﬁbcies planning;
_This choice should not be taken aé a call for the legitiﬁization

of"anérchy; the maximum conéern for tﬁe.dignity of the individuai re--

quires some system of social organization. Nor does the choice entgil

isolation of concern. to the local community or a single nation. It is

It .

~ . meant to imply that the dignity of all humans is respected, wherever

they reside, and whatever their biological, cultural, or social heritage.

This-pdéition implies that some individuals will have to give up person-
al practices that provide benefits only obtainable at the expense of the e

v well-being of others.. It will almos{ certainly be necessary té fofgo g

some existing activities that lead to| decrcases in the chances of health . i

.

of other members of the community, in the possibility of others being
23 ) ‘ -
able to enjoy the aesthetic qualities and cultuval activites available

in urban areas, ‘and the chances of otbér people beiné well-fed. That is,®

. ' . . the position implies:that social and political practices that provide
advau;ageé to'some;beople at the expense of others ought to be elimi- .
nated, o ' .

-Single-minded use of the individudl as the referent of 'the’ T

environment' is almostwceftain to mean,'in practice, .that many of the

e 72
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" the end being aimed at is utopian,

‘ . N . Lo . p ' - .' '6 4
end results will be similar to those advbcated by the writers who con-

i

sider the species as the _entity whose environmént is deteriorating.

.

.. This "individual" position is quite compatible with that of advocates

¢

. of population planning, for an increased world population inevitably re-

duces the share of the world s resources available to each individual, -

e

both for food and for aesthetic and cultural pursu1ts.

Il -
-

Planning predicated on this posetion does not depend upon per-

sonal indiv1dual "altruism" for success, “for it'is p0551ble in princl—

- o

ple‘for a strong social value‘tu pervade government.~ It may, however,

e -~

’.

be necessary for 'a sufficient maJority to come’ to hold a similar view
" \ e
before the forces of law can establlsh the principle. The~maJor flaw,-

.
~ "

°

as with any of the long term schemes advocated by any group_of-"environ—.

mentalists”, whatever the entity that they choose to emphasise,'is that -

’

If the experiencé of past utopian
experiments is any guide it is unlikely that the goals will be soon at-

tained. However, this does not seem a sufficient reason for avoiding an

attempt to live in harmony with our individual environnent.

. » . o
value system stated, there is no justification for refusing to attempt

to counter environmental deterioration, or justifying giving up the bat-

tle and hedonistically enjoying what time there may be left to us.

¢ One consequence of choosing the individual human as the entity

in environmental education discussions 1is that it implies that other

LS

humans are part of_the’total environment. Thus interpersonal relations

are candidites for consideration as relevant portions of the environ-

ment.  This possibility is considered in the next chapter.

Given the . °




. )

Caveat. Basing decisions on individual well-being is not a

N . L (9] . ".
panacea. It is-still necessary to weigh:situations where there may be
conflicts between-the rights of individuals, especially when there is

.

no action that will simultaneously ensure equai well-being‘for all in-
A -

dividuals. - o

[y

For example, a very difficult decision has to be made if a ser-

/
ious infectious disease, fPr which no cure® exysts, arises in an area.

1f uninfected areas impose a strict quarantine, and prevent any travel

from the Jnfechd area, Lhe p0551b111Ly of developing a cure in 1abora-.

I

tor1es in the unaffected parts of the world is reduced. The imposition

- i

[N o

of the strict quarantine would contribute to a diminution of the inhab-

itants' well-being, particularly if the.disease'spreads so rapidly that

foqd’production and distribution is'effectivclv.stopped; for the return
4 ..
of food ships to unconLaminated areas could bring the diseage to new
L}

ar\eas,f What should be done° Refrain from 1mp051ng an absolute,quaran-

'_ tine in the slim hope that a cure may be found and risk the spread of

.

the infective agent all over the world° Impose the quarantine in an
J © v

attempt to preserve the chances of survival of residents of healthy re-

glons, ‘and, i effect, ignore the plight of the victims? .

¢

The individual well-being position does noL give a, simple an-

v

swer,; but it does force a consideraLion of the options. As rpecies ethJ

ic would lead to the destructioﬁ of the infccted 1ndividua1s, in the

same way that agricultural oﬁflcials destroy all pigs that have been,
or may have been, exposed to an active case of sw1nepest. A strict

species position would allow no option, and the tendencv would be to

.
v

err on the side ¢f exterminating more people than "necessary," for this
‘ -

t

g
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' the very dista

- ' 66

would reduce the chances of any infected -person sur,iving. =\ ¥
‘Although it does not provide a simple formula for action in all
cases, the position based on individual concern does keep more options

open, and does force each case to be considered on its own merits.

A Summarz

v
L4

1 ". 3 . N

There is an implicit recognition shat the referent of 'the en-
vironment' is human, However, different authors Imay use a different ‘
human enL1ty as the referent some use the indiv1dual others the pop~-

ulation of a poliL1cal unit, and some use the set Homo sapiens. The

choice of referent can lead 'to dlfferent recommendations for action,

and, if there‘are Unrecqgnized differences in the entity whose environ—

ment is being examined, ‘to futile atLempts to resolve d1sputes by emplr—

ical evidence. ‘The dispute between Paul Ehrlich and Barry Commoner is

one instance.of differences in the human entity used as referent for.

'the environment' leading, to psuedo—empirlcal attempts at conflict res-

olutlon. . BEAR . - !

.

For the purposes of this study the individual human has been

chosen as the'Intity. This choice has been made since at some time in

t future the species must become an inappropriate refer-

ent, fpr it cannot surv1ve indefinltely.-And 1n the’ short term, the

o .

nexL ‘two hundred years for’ example, the actions that wille lead to the

well being of all individuals are likely to contribute to spec1es sur-

~ .

’ Sa

vival also. -~ S




CHAPTER 1V

~

RELEVANT COMPONENTS OF THE ENVIRONMENT

If we w;re concerned with the tétal environment of an individ-.
4 - |
ual Zman we could determiﬂéigﬁé?félevancevdf any particular part of
thg/Znivgrse by'applfing the test developed in Cﬁaptqr II. For this
wrrk we have chosen to consider thg well-being of individuaié, éo,,if

dny part of the total énvironment has an effect on the individual that

enhances or reduces his chances of health or of aesthetic enjoyment,

B

. that part is relevant in envirohmen;al inveétigations. However, as in-

. . \ .
dicated in the introduction to Ghapéer'II;L some .factors that have

effects on individuals are excluded from the environment in some con-

”

temporary discussions.l Therefore this test; although nedeésary, is

not sufficient to distinguish components of the environment. '

~Just as the referent for 'the environment' is implicitly recog-

.ni;hd.as human, there is an:implicit applicqtiop of criteria that de- -

termine whether something is part of the environment of the human.
. ’ A

"

Whenever someone speaks of the'environmeq; he has determined the

components of the total environment that he wishes to include. This

detersination may not_be verbalized, and the user may not' have

- 18ee~the‘discussion of Tanner's'article, p. 37.
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In this chapter we will investigate

)

the nature of these criteria‘by first examining/relevant (sense of
J - .

formulated any explicit criteria.

Chapter 1I) non-human' components of the total environment of an indiv-

idual that normally count as parts of the environment . The explicit

criterla derived from Lhis cxamination will then be applied to cases

-

where 'other individuals

.

can_ be considered as candidates for inclusion
in the environment . This will allow us to see‘whether the same cri- .

teria hold if 'other humans’

is ever considered part of the environ-

. - . . . Y
ment, a

Non—Human Co@gonents of The E nvironment

. - If we can show that thc candidate component has a potent1a1

 effect on human health it has satisfied the criterion of affect. ThisT

is so because we are concerned with the. well—being of indiv1dua1s in

our assesment of env1rdnment', and physiologica{ health is one compo-

/’
nent 'of human’ well—being. " The 1mportance of ‘the "potential" in the test
- ) v :

. . : . < . .
is most readily seen by considering a pon-contfoversial relevant envir-

onmental component. Peroxyacetyl nitrate (PAN) is a relevant component’

of the environment for individual men, for its presence in the air may

cause. eye irritation, and, possibly, have other physiological effects.?
\wr
-.'All men need not be affected at every exposure for PAN to be considered

relevant for all men. Sensitivity to PAN. varies between individuals,

and vhen one person has ifritated eyes his companion may exhibit no

!

! \

symptoms. But this result does not mean that PAN is a relevant compon-

ent of thenenvironment of the first person and not of the second; it

¢ 1]

2y.s,,, Department of Health, Education and Welfare,, Public
Health Service, National Air Pollution .Control Adminlstration, Air
, Quality Criteria for Photnchemical 0xidants National Air Pollution . .
Control Administration Publication AP-63, 1970, p. 8-38. - _ <

e
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is reasonable to consider PAN a potentially relevant component of the
environment of any person, even one who has never been expoéed to it.
There is a finite empirical probability that, .when subjected to a par-

ticular concentration of the compound in the air, eye irritation.will

. Y

. Vi ’ o “
" result, Therefore, it is reasonable for‘a region that has not exper-.

- .

ienced similar concentrations to those that occur in Los Angeles to -

.
-

monitor air quality, take preventive measures, or warn as-yet-unexposed

)

individuals when conc%nt;ations of PAN reach a potentially dangerous’
! : N
.

level. (PAN has not been éktensivély investigated, and little is known

about~physfblogicalleffects other than eye irfitation and increased re-

- - .
N -

.spiratipn rate . Even for these effects data are not extensive. Yet

it is normally considered part of the environment, ) -
. . e‘ . . N [ .
. When wve examine different situatiouns involving a component of

-

the total environment that affects the health of individuals ve can re-~-

cognize'instauész:hﬂén Fhisfcomﬁ%;Eht-is not considered to be part of

0 ’ -

. the environment, Sufficient examples may suggest criteria that are - .
. ~»

being implicitly apélied to determine whether something is parf’of the

~

B e

environment.

. 0

Examples. Carbon monoxide .is detrimental to human health. -Whgn

bresen; in a concentration of 4,000 ppm by volume the gas can cause *

death in less than one hour. Concentrations of from 1,500 to 2,000 ppm
' )

by volume are dangerous if they persist for one hour.3 Thus carbon mon-

"oxide, a component of the Universe external to the individual, can

: © 3Frank A. Patty, in Industrial Hygiene and Toxicology, 2d rev.
ed., ed. Frank A. Patty (New York: Wiley, 1963), vol.II, Toxicology,

ed. David W. Fassett and Don D. Irish, pp. 928-931. . '
. . . -

AN
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affect his well being. It is. therefore a candidate for inclusion in
4 s
thé er- nment. However, whenwa'person in a closed garage intention-
';~ally rus. iis car at idling speed and commits suicide by exposing himself

‘mental hazard.

. Thus,'carbon monokide is"not considered part of

+ first example,'dut it is in the second gnd third. i

P

~

to carbon monoxide, which may constitute 7% of the exhaust gas under

these conditicus, he is not normally~said to have died from an environ-

But a person who becomes ill while‘Working in a poorly

ventilated motor vehicle repair shop where a high'concentration;of the *

gas has accumulated is described as being affected by a hazard.in ‘the

environment . There is also concern about the level of the comnound in

the air of cities,,where it is considered an environmental hazard.4

the environment in the

N

The numerous similar examples that cohld'be\adduced are'best con-
\""

sidered togetvex in the context of the difference between 'toxicoloSy

‘. N

L

and "an1ronmental tonlcology" courses are -

environméntal toxicology .
taught at at least one univers1ty5 with Lhe implication that there is a
difference in subject matter between "toxicol%gy and "environmental

toxicologyu This difference is exemplified by the carbon monoxide case,
4 . K N _
where the data that enable”the lethal dose to be determined dare derived

A

from toxicology per se; “environmental tox1cology is concerned with fhe

effects of longxterm, perhaps low-level, chronic exposure. Similarly,

-

*dMerril Eisenbud, Science 170:706-712, 1970; Alfred C. Hexter
and John R. Goldsmith, Science 172; 67, 1971 and Merril Eisenbud
and Laurel R..Ehtlich, Science 176} 193 194, 1972. Note that carbon mon-
oxide 1s'not considcred to have global significance as an environmental
hazard: Man's ‘Impact on the Global Environment: Assessment and Recom-
mendations for Action, Report of the Study of Critical Environmental
" Problems (Cambridge Massachusetts Institute of Technology Press, 197Q),
p. 55 .

5The Ohio State University, Department of Preventive Medicine.
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envirormental toxicologists investigate the long-term exposure of

‘

. .

miners, typecasters, pewter workers, and paint manufacturers to anti-

mony compounds such as stibine (SbH3); toxicologists have determined the

effects of acute'doees'of stibine, and investigated the toxicity of an-

“

timony cempounds used in therapy, for example, potassium antimony tar-
trate ueed in ‘the treatment of.schist:osomi.asis.6 =
.Toxicologists have been interested in the lethal eosee of sub- '
§tances‘used,as‘f;od additivee; environmental toxicologists in'the pos-—
sible eub-lethal consequences of unaveidable eh;onic eXposure to these
compounds in the diet. Toxicolog}ﬁts.have traditionally determined le-~

thal doses of compounds acting singly; environmental toxicologists have

become increasingly concerned with the effects of simultaneous unaveid-_

‘able exposure- to a number of contaminants_in, for example, the atmospheré

of cities: for instance, the presence of solid particlesfeﬁhances ldﬁg

damage caused .by sulfur oxides.’

»

" . ] » g . .
It seems, then, that when d toxicologist speaks of compodunds in

-

'the environment' he is speaking of substances that the individual can-

nog readily avoid, and that are not deliberately administered to that”
' . B ) T

particuler person. .Thus, although one cannot avoid being poisoned by

6Ethel Browning, Toxicity of Industrlal Metals, 2nd ed. (London:
Butterworth, 1969), Chap. 3

¢

. 7U S., Department of Health, Education, and’ Welfare, Public
Health Service, Consumer Protection and Environmental Health Segvice,
-National Air Pollution Control Admlnlstration, Alr Quality Criteria for
Sulphur 0>ides. National Air Pollution Control Administration Public-
ation AP-50, 1969 ,Chapter 8. The nature of the particles also has an
effect on the degree of. synerglstic potentiation. ‘Aerosols of soluble
salts of iron II, manganese, and vanadium, for example, potentiate the.
irritant -effect of sulfur dioxide by Iacilitating its oxidation to sul-

furic acid, P 111.

"3

R

5. (n' »*




- ‘ably avoid being injected with a solution of a heavy metal as part of

.. water.

" lem. However,;although oxygeh is not a problem it is part of the en- .-

° I

. . . 72
a skillful murderer, the substaucc:deliberately administered is-not con-

sidered part of the'envirodment; Similarly, although one can conceiv{

.

the treatment of disease, by removing oneself from the care of the doc-. e

tor, therapeutics do not nornally count as pait of . the environment un-
B 2 E

less they are- removed from prescription control and placed in food or _
g | . - . o R

- Generalization. When we examine other literature concerncl with

“non~human components of the literal environment of humans we find that . s -

-

.the same implicit criteria of una\hidabillty and non—deliberate\(random)'

exposure apply. For example, an indlvidual if he is in the appropr1ate

geographic locality, must be exposed to the componehts of the environ—

°

ment considered in the Study of Critical Envlronmental Problems (SChP)
carbon dioxide from fossil fuels, part1cles in the atmosphere' clouds
from jet aircraft, cllmatic var1atlon, perslstent pestic1des, heavy met—“
al contamination of air and water, vastes from nuclear power plants,
oil in the oceans, nutrient bulldup in coastal waters; -and atmospheric.
oxygen supply.g- : . ‘-ﬂ; ‘ : . . R '{.',

The oiygen enample is instructive Empirical evidence that the

supply of oxygen is not decreaslng was obtained, and SCEP no longer con-

-
\

siders” the supply of atmospheric\oxygen a possible environmental-prob—

[

vironment: a change in its atmosphéric concentration would affect

- . i : ' »
. ¢ . o
{

\

8D@ethylstilbestrol residues in meat.are one example.‘ See T t
Nicholas Wade, Science 177:588- J91 1972 for a news report of this and’

related controversies. .
?Man's Impact on the Global Envirbnmént, Part"I;vpassinh'
— _ . .
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individuals; rhe changes would be tnavoidable; and they would nogﬂbe —

directed at a particular person. Thus, contrary to the impression that

wouid be obtained from a cursory re?ding of the environmental literaturé,

it is not necessary.to show /that. a component of the environment-has a :
present deleterious effect before thatfcomnonent can count as part of

the . environment. . ' : '

Similar components to those.investigated'by SCEP are considered

2

in other works that examine "man and his eavironment.' Brubaker concen-

trates on "five major hazards'': -manfs-affect~on.global climate; radio-

activity;'pesticides; fertilizers; and erosion. He. also considers air
/ 4 -

and waLer pollutlon, solid waste accumulation, and nolse as burdens on

10

the media upon which man depends. This list is almost identical with

the factors skerched'in the First Annual'Report of the U.S. Council on —-
'Environmental/Quality, although land use is also included among the non-
human components of environmental problems 11 'This -additional component

/

< ’ fiLs the cifreria for inclusion in the environment that were estab-
P . . e

lished fro the,toxicology cxamples: any individuaf has little cantrol

& e

- over the way in which the available land is zoned and used; the zoning N

.

is not dlrected against a specific person (except occaslonally when he -
.‘/ﬂ is rcprésentatlve of a class of.people, ‘for instance, servic%'station

. 1 . . . .
operators); and the effects of the zoning have’-unavoidable influences on

..;..-:‘\ . the health and living patterns of the individual residents of the-zoning

B

".

1Osr.erling Brubakcx, To Live on Farth: Man and His Environment
in Perspéctive; A Resources for the Future Study (Baltimore: John
"Hopkins Press 972) passlm and lablc 6 ¢

- 11U S.,Counc1l on anironmental Quallty, Environmental Quality:
The First Annual Report, (washington, D C Government Printing Office
1970), pp. "8-11.
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R T . area, and possibly those beyond it.

In all of the examples used so far, f.he components that have
| been included in Eh_e environment _have becen the result of sc;me.action
'of man.' However, thi..s is not a neccssé;y condition for inclusion in
‘ t_h_e ‘environment. Mercury in scafood is considered part of the envir-
‘onment despite the probability that mest of the mercury entering ;:he

sea at present comes frou}/1 natural sources without the intervention of

man.l2 Similar examples could be given of other substances which enter

the environment both by human action and without human intervention.

l~3utv even st‘gonger evidence that the environment ix\eﬂudes parts of the
Universe that are never the result of human actions comes from‘geologic—
al examples. There 'are. éxamples of "the usc of "l_tig eny‘irc;nmént" when,

refering to geological stru.ct.ures that may' result in earthquakes or tid-;

al waves.13 Crustal structures and phenomena such as earthquakes fit

our criteria equally as well as the cases for which they were derived.

The earthquake is unavoidable for a pe‘rsoﬁ living in the appropriate re-

gion; it is not directed at a specific person; and it affects the well-

.t

' being of 'individuals.. ’ S
y4 e . -
12"Lmept for coastal and cstuarine areas it_does not seem '
o5 likcly that man could have increased concentration /of mercury_ / in the
sea by as much as 1 p}/&fﬂ.. Allen L. Hammond, Science 171: 788-789,-
1971, p. 789. - -

N

! ‘ X

13'anironmenta1 gcology has bocn deflncd -t6 include "earth- . '
quakes, volcanism, slaudblldcs, and mud ‘flows" as well as the geological : i ‘,,v‘i
. . factors -in "waste dlqusal, ‘water supply, land subsidence, mineral P

supply,coastal processes, and air and water pollution," (Kenneth N.
Weaver, Science 172:1121, 197L). It has also been characterized as in-
- cluding ‘planning to avoid natural hazards, aquire natural resources, and
to usc the land in the best p0551b1e way, (William R. Dickinson, Journal

of Geological Education 18:194-197, 1970).

J




"ible candidate for inclusion in the environment.
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Criteria. TFor our entity (an individual human)-and for our

purposes (individdal well-ﬁeing) there are simple tests that can be ap- (

’ A rd . . '
plied to any non-human component of the total environment to determip J
whether it counts as part of the environment ° _A-component tilvat sat-
. _—— / . N

isfies all the following criteria/y;kﬁf;ormally be considered as part of

*
the environment: ‘ : ‘
N i

1

‘ . REE . .
1./ The individual's wgl%—being,is potentially affected by

. f
the.component. N
y . . . . . . l
4

ent -is inevitable.’

v

2. Exposure to the compd

¢ 4
4

3. The exposure is randdm and unintentional.

.

.

: .
Other People as Components of The Environment?. . a » -

v . . .
) 1

The criteria of affect, inevitability, and randomness were dev-

cloped by considering ekamples of non-human components of the Universe, -
f T . ~ . .
. [ ' , ’ . V.
external to the referent, that are considered part of - the environment,

Before these iteria are routinely appliéd to situations where 'other

‘people' is a candidate for inclusion in the environment of an individual

it is desirable that the effect.of Qsing them be checked in some appro-

priate ex;mples, | ; . - ..
IF may be fhat for this special ;yﬁé‘of candidate componént the

cfitér;a do not appl&,?eithcr because they Arg not sufficient to dis-

;riminate:positivc.and negativelinstances df.RQOple'being pért;of_;ﬁhs

environment of Tom, o;Jbecause discriminugion is impossiblg: 'othef

people’ ﬁay névér be c;n;idered part.pf the envirénment.. These possib- ’ .

ili;ies‘&ill be.consiaered by -examining e#ampies of the'ﬁ%e of the ‘A

critéria:;ith insFaﬂgeslwhere 'other‘péoﬁle' éould‘be considered a pbss—

t

o
-
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Affect. There is no doubt that it is necessary to include oth-

er individuéls as.part of the literal environment of Tom. Théy are

. - ‘parts of the Universe external to Tom,"ahd are therefore parts of his

PR

s

environment. But to decide whether 'other ‘people’ count as part of the’
" .+ ' environment of Tom, it is necessary, under the criteria préeviously dev-

eloped, to determine whether there are effects related to our purposes.

. .
4

As in the case of non-human parts of the total environment

n -

. ' ' considered above, if it is possible to demonstrate that the number, uat-
' ure, and/or arrangement of other individuals affects the health of an

individual, then we can consider cultural and sociological aspects of

the surroundings of an individual as candidates for inclusion as compo-
unqgss of ﬂgﬁg(environment. (Note that cultural and sociological as-.
_pects of the life of an individual:-necessarily involve other people.) A

3

A different choice of entity, or a different purpose for considcring the \

environment of an ihdividual, may have led to a different position, and \
: ' ’ '\ ’« '. %}
) N o
an affirmative answer to the empirical: question, "Is the health of an
) . . ’ x + .

individual potentially affected by other individuals in his environment?"

N >

may not® have allowed a conclusion of probable reldvance to be drawn.

L The discussion below, therefore, applies only to the entity, and for the
B . o '

purpose, specified in -this study.

-

\

Although there is clear evidence from other species that the

‘ presenée-of other individuals of the same species can have profoﬁnd

Jphysiological effects,'(for example . the absence of males from a popula- .

’
a

tion of the fish Anthias squamipinnis causes a female to develop into a

functional male, hhd, by suaccessive loss 6f males, all females' can Be;

—
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" converted to males),la it is necessary to use evidence concerning Homo

sapiens to evaluate the claim that otheJ\individuals are relevant envir-
onmental components of/humans. Evidence from other species may suggest

\\*; : that the individuals surrounding a ﬁerson may have physiological effects, .

[y

but it is inconclusive.

4

Just as evidence of a potential effect_of'avchemical,in the air
. on the health of an individual makes that chemical part of the environ-

ment; if there is a finite prbbability of an individual's health teing
| ’ N : .
affecteﬂ by the presence or nature of other peoplé then 'other people’
A » ’

is a firm candidate for inclusion in y(ﬂe environment,

. ' . Data -concerning the effects on health of the‘ﬁresence'of other J

(24
.

- o - p;ople Can.be_drawn frbm thegbody of rgsearch which indicates that the

social'milieu can produte direct physioldgical illness. One/illuminat—

[y .

ing series of experiments has been conducted using United States sail-

ors as subjects. In these studies of the crews of individual vesséls it /////ﬂ’

[

yas shown that illpqss is relaged to the setting.. Illness rates de—~
' creasea in an attack éékrigr in the Pacific theater during the period of
éudden non—physica} stress that'followgd the Peublo incident. A similaf
decrease occuged-ih tﬁe érew 6f the battleship,New Je5§ngwhen it was
ordered back to the Western Pacific follohing the shooting down of a'
‘.navy pléné by a North Korean patrol, even though the ship‘wa; almost ~
" home at the end of a tour of active duty/off Vietnamj In ail ships
studied, the illnesé rates during travel to, and in, the first cgmbﬁt ‘

. ' / ' '
patrol has been found to be relatively low compared to the rate on sub-
1 . I . .

sequ9nt patrols.--The-first.period is a-ngvel-experience for most of the .
. . " . ¥ ‘ .
P oo - .

~14Lg§fpishélson;'Nature 227:90,.1970.
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men; latex patrols are repetitious, and apparently less stressful L

i

It might be argued that these results are not related to.the question

oe relevance of interpersonal relationships as conponents of the envir-
-onment, both because of the possibility of confusing illness with the
bincidénce of regorting illness, ﬁnd'because these illness variations are
not.related'directly to the‘presence of other men in the environment.

The first objection is possibly valid, and“reflects the{difficulty of

collecting'valid medical data on minor illnesses in a netural versus

laboratory setting; self-report.is necessary. The second objection has
Y .

less weight: the sailors were not under direct physical .enVironmental

stresses of, for example,.gunﬁery, during the periods of travel to sta-’

tion.off the Vietnam coast. But they were necessarily subjected to the °

. .social and psychological stress of the unknown during that period.

More direct evidence of the effect of interpersonal relation%

gailors is provided in another paper in

- ships on the health of these

the same series. The total life.qhnnge unitsuaccumulated.prior to em-

barkation are rélated to the probahility of illness .during the period of

the-cruise. These units are derived from an empirical weighting.of the
recent occurence of events such as marrlage, decath of a relatlve, change

in social activ1ties, and the like. 16 Studies in populations of child-.

.

ren support the general principle . that changes in the nature of the

—

human environment of an individual, as mcasured/byﬂlife.chnnge units,

-

' 15Roberl. T. ';:E;F*QE K. Eric Gunderson, and Richard E. Doll
Archives of Environmengfl VYealth 19:740- 757, 1969; Robert T. Rubin,
E.K. Eric Gunderson,/and Ransom J. Arthur ‘Journal of Psvchosomatic
Research 15:277-2 1971. .

16Robert T. Rubin, E.K.E, Gunderson, and Ransom J. Arthur,
Journal of ngchosomatic Rcscarch 15: :89-94, 1971.

o
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‘rates, both for blacks and whites.

. .79

are related to physiological illness patterns, Even after removing the

effects of hospitalization on the life change units score, Columbus, ]
s : ’ . : .
Ohio, children who had been in hospital in the year prior to being in-

terviewed, as part of a sample of normal children, had a algnificantly

higher life change score than the rest of the sample.17

In addition to this evidence for.physiological effects _due to

1

-other peop]e, there 1s some evidence of v riation in personal danger

<

associaLed w1th difﬁerent social environments within the Unhited States.

For example,‘the probability of being a muyder® victim varies between

Aside from the correlation of homicide rates. w1th urban

the states.
,
denuity, which’ is an eiample of the effect of the arrangement of other

people in the environment of an individpal, there is evidence that the

degrqe of "southerness" of -a state is a good predictor‘of~homicide

In these particnlar data geographic

variables of climate and latitude have been ruled out-as major explana-

tory variables because patterns of migration from the Southern States

4 , :

to the remainder of the country were ‘used in deriving the index of
. ‘ L .

southerness, ,not proximity to the south.18

P . .

Thpt is, variation in. the

nature of the human component of an ‘individual's environment influences

the chance of death of -that individual. :

The evidence presented above shows that the nature of the human-

components of the environment of ‘an individual can have ¢ffects on his

well-being. There are also a number of studies that suggest that the

173. Dean Coddington, Journal of Psychosomatic Reséarch 16:205-
213, 1972. ' , )

18Raymond D. Gastil, American Sociological Review 36:412-427,

"Southerness" is the author's spelling.

1971.

[y
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» -arrangement of persons in the environment can have health effects. .

R o, )
Galle-and his co-workers, for example, investigated the relatignship

LA

between density (persons per acre or persons per room) and indicators of

Ve
‘ @” O

social pathology in Chcago 19 Although their technique does not allow

’

cause and effect relationshlps to be determined, they ppesent.some evi~.

dence to support the possibility/gf relationships between density and
factors such as the standard mortality fate, fertility rate, and admis-
sions to mental'hospitals. They have dewonstrated that: there is a Erlma

facie case for considéring the density of other persons Jn the surround-
. » I SN R

ings as a relevant environmental variable, although there’ may be other ;

effects confounded with den51ty, (social structure, for:example) that .’

N

.

may be the direcy causes of the relationships. . NG

The studies cited so far have been chosernr because pf their evi-
dence of nzﬁ%tively subtle‘effects of other persons on physiqlcgical

well-being. .More direct effacts are common knowledge' ‘the, transmlssioni

of disease from person to person, including, but not limited to,_cases a0

similar to "Typhoid Mary and venereal disease; the necessity for par-'
ental cdre of 1nfants, either by the biblogical parents or surrogates;

the effect of the physiology-of a driver and his state of mind on the
chances of a motor vehicle accidcntjkilling or injuring other people;

and the necessary presence and invol&bment of other individuals'fbr a |

.

state of war to exist.. All of these mofe\direct examples illustrate

\

" that other. indiv1duals can, and do, have an ihéluence on the physio-.

;ogical well-being of any person

. s . ) . -
Lomer k. calle'et al., Science 176:23-30, 1972.

' -
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Inevitability. In'all &f the examples used in the preceding .

section the exposure to the other people’ in the environment.of the in-
. ’ . . .

-

diyidual is inevitahlé, given~his’geoérabhic:localitﬁf' Sailors cannot® '

‘escape the crew of their véssel; children are necessarily exposed to

Ly

parents, teachers, peers, and usually siblings; a person has no'control

“over the "southerness" of the state in which he lives, the density of a,

population is a function of zonlng laws, history, - and political factors,

and a person has to chose his abode from within the options that these

o

influences allow; and war, the,narure of one's parents, and the sobriety

ual human. Although the caseSruSed in demonstrating the physiolo"ical

cffects of other people also fit the criterion of'ineyitability, this is -

-not'sufficient evidence that this criterion is effectivevand appropriate

in cases where humans are being considered for'inclusion in the envir-

- onment ., Indeed, the possibility of ruling out any examples involv1ng

other humans by applying this criterion seems remote‘ there is no way

in which any person’can avoid some contact with his f2llows at some ‘time

in.his life..

Randomness. The criterion of randomness, or non-deliberate ex-.

-

posure, is a little more difficult to apply to 'other -humans' than it is

i
.

in the-case of physical componcnts of the total environment. At first

‘sight it” appeals that the e>amples given breviously to illustrate the

4

crdtelia of affect .and inevitability could be ruled out by the applica—

tion of the criterion of randomness. There is no doubt that the.life
‘ " . . . —‘

change units incurred on.the,death of a parent can apply only'to the

children of that person, or that a murder victim in a state with a high
N <’ -4,‘ .

index of southerness is uually not a casualty of a chance shot from a

- of- other drivers are all factors Shat are uncontrollable by the individ—

¢




“drunken drivers), remain as candidates for inclusion in the, environmént,

-would fit any efample of the preéence of others in

‘fits_ig the p&téntial for an effect on my well-being is an attribute of

87

haphazard sniper.

3

However, it is very difficult to argue that the dedth of ,a par- -
ent is deliberately intended to affect the child; but the murderer is
de}iberéte in his aim. This criterion, when applied to 'other beople'

in the total environment of an individual, can distinguish_between

.casgs that-at first appear.to be possible candidates for inclusion in v

. the environment. Of the examples used in the preceding seCtions; the
. following woulq-befruledfout by the application of this criterion:

lchénces_oftviolgnt death in States with a high degree of southerness;

warfare; and parental care of infants.. The other examples, (psychoso-

matic effects in warships, Columbus children, and,_posslbly, Chicago
- N . . N . * i |
crowded areas; gxposure to venereal disease; "Typhoid Mary?'cases;-anZ) ' |

2

~ -

- 1

Applicability ¢f Criteria. The preceding discussion shows that
V ; ; ] . .

there are instances thre"other people' fit the criteria for inqluéﬁpn

N A ‘

’ '.\\ . . ’ . .

in the environment that operate satisfactorily when' non-human ‘compo-

nents are concerned. However, two of them seem to be criteria that 3 '
: . .- A 2

the environment. : -

. . *
. . N S

,,’." i N |/ .
There is little difficulty in seeing that the inevitability criterion E\\\\

- «

‘every hdmgn. I can scarcélx evade contact with people, even if I at-

: ' v . .
tempt to be a modern-day hermit. If, therefore, every human has a po-
tential effect on my well-being, both the criteria of affect and inevi-
iability apply in all my dealings with other individuals in my total’ )

environment. A - . . _ . . .

At first sfght it m\i@l appear that hot- all hum’ans have the po- 'V .

tential for an effect on my well-being. The best seal hunter in Thule, |
s : /
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a Fore tribesman of New Guinea, the grocer's wife in Hammersmith, and

the lighthouse keeper at Wilson's Promontqry,~wili prbbably have no

: .
effect on my well-being while I am writing in my office in Columbus.

It is most unlikely that anypne would refer to these people as pért of >
the environment in which I live. But their status may change. If I de-

cide to take a sea voyage, the lighthouse keeper could hccome exceed-

.

. . .. ingly important to my well-being. They are potentially able to have an’ *

. effect on my chances of survival. As we have seen before it is essen- r

tial to retain the "potentially able" part of the criterion. If we re-

- moved it, we could not- justify including as part of the environment . !
: _ ) —_— B |

-many of the undisputed physical components nermally included, gamma _ . i
[

»

radiation for example, although there is little direct evidence of

effects at the low "environmental" levels.

)

Only the application of the third criterion, nonideliberatel

-’ : ¢
.

‘random exposurc, may enable us to distinguish instances where 'other . N

. ' S people' is noc identified as part of the environment. llowever, these

Wl . ' e TN )

criteria were Qevefg;ed for usewyith.non-human components of.the total
environment. We ﬁhve not yet dem;hstrated that'fhey,are‘psefully ap-. 3

plied to 'other humans'. They will bé wseful only if they identify ac-

- 3
[

tual instances of the use of 'other people' as ﬁart of the environment o

in environmental discussionay B . : _ : S ’
Instances of the use of "the environment" to include other

.
'

people in the surroundings of an/individual are very difficult to find.

Even in papers written by soci scientists who are inteiested in the .
A environment, the- group of sdientists that would be expected. to be con- ) '

. . : ¢
N o cerned with'other people as parts of the environment of individuals, o .4

) f , }

most references are to the ‘ociologicai and psychological consequances: ' O




'perms of the architectural and town-planning design of the facilities;

‘ ! 84
of the arrangement of non-human parts of the Universe. In Environment

and the Social Sciences: Perspectives and Applications?zo for example,

. - . -?
the topics discussed include responses to air pollution, considering

-

such éspéqts as the pain thresholds for pa}ticular componernts .of smpg,21

and techniqpes and resﬁlts.qﬁ,measurement of public responses toward air

»
. -

the effect of various forms of instit1t10nal settlngs in-

22
pollution;

cluding architectqral parameters, on human behavior, particularly in~

prisoﬁs, psychiatric wards, and homes for the aged;23 parameters of' res-

(4

ident well-being and peérception of social identity in large-scale public

"housing projects, slumg, -dand new-town developments, described mainly in

24

and the characteristics of recreational areas, iﬁ'residential, camping,

and wilderness fegioné,'that contribute to the satisfaction of usets.2?

)
- .

Most .of these authors refrain from using the term "environment" in an

s

unqualified way; they almost always refer to the residential eavironment,

the institutional environment, or the priséh environment. .The only
7 ‘ : . . .
2pJoachim F. Wohlwill and Daniel ﬁ Farson, eds. (Washington,

D.Cyz American Psychological Sogiety,. 1972) .

21Margaret Hubbard Jones, in Environment and the Social Sciencész

-

22James A. Swan, in Environmeht and the Social Sciences.

23Daniel Glaser, in Environment and the SocialﬁScienccq, William

I, Ittleson,rHarold M. Proshan ky, and Leanne G. Rivlin, ibid; and
M. Powell Lawton, ibid.

.24W1lliam L. Yancey, in anllonmgnt and the SOC1a1 SC1ences,
Marc Fried and Peggy Gleicher, ibld H and Robert B.° Aehnel, 1b1d

25Robert W. Narans, in Environment and. the ‘Social Sciences;

A\

David W. Limgf‘ibid.; and Elwood L. Shafer, Jr., and James Mietz, ibid.

. . -




- suggestion that the work of these authors is relevant to a discussion of

'the environment', as that term is used in current discourse, is their

dealing with them. . . / the papers were éartieularly addressed to_/

movement to 'clean up' our environment or preserve 'its.quality."27

: | ' .85

appearance in a volume whose editors selected papers that provided "a
i . i. ¥ _ .
reasonably representative coverage of environmental problems to whose

solutions social scientists have been making»contributions."26 The o
.. ’ \\ .(‘ hd .
R , . ¢ . . o .
American‘?sychological Aseociation and the editorg(felt that "psychology

© B L4

had a substantial contribution to make to a better understanding of our,'
present-day environhental problems' and to a more effective approach in

.

pa— -

individuals and organizations who- have become active in the world-wide

- C

The papers %E\Environment‘and the SStial Sciences: Perspectives

~ered when discussing the environment of an individual. ' Other people'

and- Appllcations that are refered to above 1llustraLe % most importdnt ‘ o 1

point. Although bther people may ndt be included as part of the en- - -
p 14 .
vironment, it.doesinot follow thatg othen peqple‘ neced not be consid- . o 1

o

hive a great influence on the environmedta bemng implicated in the

. . \ -

causcs df:"envirohmental roblems" and detragtin from the 1nd1v1dual s
1SES o P : jud

-

t
>

enjoyment of the: environment. . Swan,’ for example, calls air water,

W
and ptstiClde‘polluLion map induced environmcnbal problems,"28

Buckhout calls for\dérect attempts to 1nfluence the community Lo help

o

ellminate problems of Lhe env1ronment caused by CUnplacency and

/: - L - . . “ e . . . ?f. .u
26anironmenp and the Soclal Sciences, p v1. : _ :
\ . ~_k\o . o ) - 1 L. [}
. 27Ibid|’ p v. : \ ] . "\\\ . . B - .. .
|28

' X . i :
~James A. Swan, in Environmant and the Social Sciences, p. 67.
. T : —




;.that are belng con51dered aS'parts of the env1ronment. Simllarly, 1t . v

is the n1Lro€én oxides and hydrocarbons thaL they produce, not the cars ¥
that ‘there is a search for a "nonfﬁolluting"_cgr, rather than a move to S

.people to be 'non-polluting," soﬁthe strategy is to advocgte less -

poopie), . o

ally suggests thet.the physical setting and the social situation in =~ _ffA_. o
) ' s y ° i . .o n.,,..: ... . )
. which children are raised helps explain the develqpment bﬁ "anti-social T o
'a . i B .'l ' SRR . B ,* ’ . ‘\ ,
‘behavior." The chlldren are 1ney1tub]y cxposed to the soc1al condltlons _ .o

1in ‘which they are raised, are inev1tably affccted by ‘the pcopie around

fthem, and, despite Lhe 1neviLab111ty of Uwflexposule, the potential

L | 86
2 and Proshansky et al consider the role of privacy, ter- .

] . -

ritoriality, and crowaing'in‘the "behavior and experience of the ‘indir - R

indiﬁference,2

vidual in relation to the nature and organization of“he physical enwir- . - : v
. : ’ N . BN

S . o
onment , "30 . o o S S

. . . 3 : .
[y .

Cases such as these where humans are considered in relation to’

. s . . ) -
- KA . . . . e

the environment of individuals concern their.involvement as causes of + -

?

environmental problems. For example, "too many people" give rise to - . .-

2N

o . °

"too much waste" (industrial and biological) for the env1ronment to "’

. . : P

absorb. - In thls type of reference to other humans in Tom s env1ronmenL fee

«

it is the affected components of the . non—human biophy51cal envlronment .

4

1 . o«
¢ a ) -

themselves? that ‘are’ considered part of . the envirogment. (The factl’ ’ T ¢

outlaw cars, supports this view. It is not biologically'p ssible for -

N

"Juvenile delinquents are a product of their .environment" usu--

’ .- « a e o ’
' 29Robert Buckhout in~Eﬁviroumeﬁt h;d the Social Sciences. ' o ;“
K2 .’ l‘:\; - -
30Harold M. Prosbansky, W1111am H, ILLleson, and Leanne G. : - o ’

Rivlin, in an1ronment and the Soc1¥l 9c1cnces, P 31 ,

. 0 .- ' . N
s b"q RN B ;o.. N

et ' L v
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affect his well being. It is. therefore a candidate for inclusion in
4 s
thé er- nment. However, whenwa'person in a closed garage intention-
';~ally rus. iis car at idling speed and commits suicide by exposing himself

‘mental hazard.

. Thus,'carbon monokide is"not considered part of

+ first example,'dut it is in the second gnd third. i

P

~

to carbon monoxide, which may constitute 7% of the exhaust gas under

these conditicus, he is not normally~said to have died from an environ-

But a person who becomes ill while‘Working in a poorly

ventilated motor vehicle repair shop where a high'concentration;of the *

gas has accumulated is described as being affected by a hazard.in ‘the

environment . There is also concern about the level of the comnound in

the air of cities,,where it is considered an environmental hazard.4

the environment in the

N

The numerous similar examples that cohld'be\adduced are'best con-
\""

sidered togetvex in the context of the difference between 'toxicoloSy

‘. N

L

and "an1ronmental tonlcology" courses are -

environméntal toxicology .
taught at at least one univers1ty5 with Lhe implication that there is a
difference in subject matter between "toxicol%gy and "environmental

toxicologyu This difference is exemplified by the carbon monoxide case,
4 . K N _
where the data that enable”the lethal dose to be determined dare derived

A

from toxicology per se; “environmental tox1cology is concerned with fhe

effects of longxterm, perhaps low-level, chronic exposure. Similarly,

-

*dMerril Eisenbud, Science 170:706-712, 1970; Alfred C. Hexter
and John R. Goldsmith, Science 172; 67, 1971 and Merril Eisenbud
and Laurel R..Ehtlich, Science 176} 193 194, 1972. Note that carbon mon-
oxide 1s'not considcred to have global significance as an environmental
hazard: Man's ‘Impact on the Global Environment: Assessment and Recom-
mendations for Action, Report of the Study of Critical Environmental
" Problems (Cambridge Massachusetts Institute of Technology Press, 197Q),
p. 55 .

5The Ohio State University, Department of Preventive Medicine.

79
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delinquents are not specific ‘targets'bf deliberately created social con-

~~~~~~ vl ’ .ditions. , This instance fits the criteria proposed earlier,and would
. . B - - , © . . '
- +*seem to be a case where 'other people’ might actually be considered part

3
[

e * of the environment,

v
\

. Little Euppbrt for this intextpretation is given in the paper

"The Impoft:ancc_ of Environment in Child Rearing."31 After discussion
. - ' |

of previous studies Schaller concludes that adeqhaté evidence is avail-

able to suppb.rt the generalization' that there are. differences in child

. - ' wrearing habits between rural. and town inhabitants, and that the pjpysical ‘

(33
t

- N setting of dwellings in these areas may have an effect on the Uevelop-
ment of traditions and the effect of these traditions on individuals.

But, it is claimed, "several othér factors (e.g., composition of femil-"

‘ ! ' 2 )
.ieg, neighborhoods and other social groups), will lead to variation$ in

upbringing methods."32" That is, it is-implied that the strictly social
7 » / ’ e. v

factors are not components of the childrearing environment.  This impli-

- -

.

cation is reinforced in the discuss:}on' of the results obtained when \
-children's reports of tlieir parents' practices were' compared .acro‘s's ru-

R ral, suburban, and apartment-house areas: "it is impossible to draw any
. ~ . . . (20
conclusions as to whether ‘the observed differenc? between the various
. . [y . .

living environments are causcd by environmental factors, or whrther it

N ., i .

may be that ﬁéople with a certain attitude to child ﬁpbringing have a .

. . _ stronger-teu{iency to move to villa areas than others, or whether it is

-

\ just a case of interaction between these two factors."33 Schaller

_ 31Joseph Schaller, GYteborg Psyc;lxol%i:cal Reports 2(2):1<]11,
1972, : -
. o : _ i

ST o 321p54., p. 3., : - o ) :

. . Bpid., p. 10 , ‘ ' L B
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clearﬂy recogr.  * the importance of parental attitudes to child rearing

: i - . : o
- practices, yet does not include parents in' the environment,

\ The formgoing analysis of the rclatively "academic" literature

a

on Eﬁg‘envirohment suggesfs that! the criteria that satisfactorily iden-
, . e , v
. tify'the nqn—human'pgpts of the total environment of an individual that
are currently considered to constitute 'Egé_enyirohﬁent fail when ap- )
blied to 'other people'. This~fail§re i§’nd£'éue to a lack‘of discrim-
inatory power when the criteria are aégl%ed in this case. The fgilure
: occurs because 'other peopléf*are not, conéidered\part of the envi‘ronL

LG

ment, even in cases that fit the"criteria. This may be because profes-
R . ' : . . R
sio?als concerncd, with the -environment are inclined to treat humans as
— . i == .

~

! . N . .o : . .
causes ‘of the non-human environmental problems, and to concentrate:on . .

the actual problems when writing of "the environment:'" The a arent -, - 4
| P g the en PP :
. o . - ‘

) distinction betwecen (human) Rauses and (non-human) problems of the en- -~

-
.

‘vironment . in the examples cited s credehce to this idea. - .
There are some pragmatic reasons for excluding 'other pgople"

) .
from the environment. For example, onc '"environmental studjes insti-

‘

tute'" attached to a major U.S. university concentrates on investiga-=

'
- -

tiohs of tﬁe in}erface of man and his physicdl environment, dégﬁite the
recdgnition by the staff that social components of tﬁe total environ-— -
ment are véry 1mpor£ant influences on the life of individuals.. These |
human. components are left to the sociologists, who_will continueq%o

stﬁdy the relationships of people as social groups; the stchoiogists,

‘who investigate differénf‘aspecfs ofpan iﬁdiyiduai's resbonse to~ﬁis o
fellows; and the mediéal sc%@ntists who are interesgéd in the ph§Sio—

v

logical and pathological~aspecté of such relationships: . For reasons of
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- efficiéncy and expediency this institute excludes many social factors
from its' apparent use of the environment. 3% e T S
. . ’ b R ! N - . - -~ - . .
- * ¢ _ Brubaker also uses pragmatic reasons to exclude specific human

o ) . . L " L. ' [

components, from consideratidn of the environmentj but points out that

. even wvith, this exclusion "man's 'v'a’lues, aspirat:iyns, technology and ) |

social organization .condition the result"33 of human modifications .to

the physical environment:. Thus, although man-man systems are not refer-

- ed to ur;der t:he env1ronment:,’ sociolog1ca1 and psycholog:.cal research

———

. has sornie relevant: input: (ult:o st:ud1es of ‘the envn‘onment:, particularly

in the invest:igat:ions of t:he causes of changes in the ﬂr, water, ‘and ?

.

. - . ' & '
land. , N : , :

- . Other objecrions to the inclusion of humans in .E*L‘?_ environment : .
of an individual are related to the concern that the broad definition o ]

4 N -
s

that this course would produce would convey lJittle information. It was
feltf by ‘some participants {p a sonference discussion of environmental

problems -and thein relation to education that restriction of "the en-
L . ‘ »
vironment' to t:he nhyslcal component:s——t:he air, the wat:er, t:he land, and

". the structure of cities, for example--would be more prec1se. The biotic \

.surroundings df man would also be included by many, for disease and

sustenance: involve other organisms. 'But, it was feared, ‘Lhe inclusion .

\of 'other men' would decrease t:he informatign content too mu\n and

.

effectively make t:he't:erm '111 embracmg. This would result' in tbhe

.

ot ' 34Unpubllshed t:ranscrlpt: of the proceedings of the conference \
- "Environmental Problems and Lducat:ion," Lake lope, Ohlo, May, 1972,
' 35 i~
St:erllng Brubaker; To Live on~Eart:h Man and His anironment:
in Perspective. A Resouces for the. Future St:u?.ly (Balt:lmore. Johns

P Ilopkms Press, 1972), p. . 4.
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environment becomlng a concept W1thour any non—members, and it would

have little use in communlcation.36 . . ) ' "

A person_committed to the view that the'incIESion of social and

. ) A
cultural variables is detrimental to 'the precision of 'the envirohment'
could increase the information content of the: currént discourse B} ad-

. , . )
vocating and pract1c1ng usage such as '"the’ phy51ca1 environment of #hdi-

v1duals," "the biotic env1ronment of New Yorkers," "the microbiological

environment of hospital patients," and "the social environment of the _ , : .

"
o

school child." That is, he could specify the entify andMthe portion of’

the environment with whicly he is concerned. But such qualifications

are-usually neglected, and the unqualified term.is perpetuated ‘in the ‘

»

1iterature.; Therefore, if we are to reflect the usag® of 'the environ-

L . .. 4 .
ment' in the formal literature, we must exclude - other people as direct . R
‘8 PRI .
components of * the environﬁent of the 1ndividua1 _ S
The same distinction need not hold in'every-dayvlay usage. An ' .

. [} : . .
examination of or%inary language and of the popular press may indicate

’

that there are indeed cases where.-'other people'- are considered part of

! t .

: ) . . . o~
tha environnent. If this is the ¢ase, we will need to add an addi-
tional criterion to determine wnether a particnlarninstance_fits the

usage of 'the environment': 'the nature of the user. -Although this pro- )

- , o€

cedure appears inelegant, and could result in the same 51tuation being ' R

considered as-an instance of 'other people’' being part of the environ-

ment by a iayman, and*uot a part by a professional} this criterion is
. . . . : \

not inappropriate. In Chapter II we used an equivalent criterion to

determine relevance of any component of the total environment:

X ’ ' . v
36Unpublished transcript of, the proceedings of the conference
"Environmental Problems. and Education,' Lake Hope, Ohio, May, 1972,

.

‘.

.




-

ﬂ . _- o ‘ -9l

relevance depends.upon the purpose of the user,- and the purpose vénies- .
- : 5 , =

-with the user.- . T B < . . .

0
)

"The environment that produce ﬁilliam.Browﬁ and Thomas Grey"
suggests that the Biographér is co\iéring;\all_-'of.tkh.é influencés\that
_éffected his subiect——physical, social, anq;éqpnomic. éiﬁflquy, wﬁen.
.Qe épeak of ta;ing young persgnsl f;o; the épvironment in wh;ch they

were raised and placing them in an environment wheré they will, per- . -

haps, be favodfably imfluenced by their peers,-we'are including social

-factors, i.e,, 'other people' are considered part of the environment,

: ' ‘o : - e s ) . : '

In these cases, however, we are speaking 6f influences or the subjects
. : . _ iR -

. . . ‘ N '
"character" or "personality," not necessarily on any other aspects of ¥ ; .
their well-béing. '’ o - ’ o .

. ~' ..
But, when we speak of "environmental problems" or of "protecting Py
. N . . [} ™ v . . ) ;

the enJirpnment" every—day language excludes 'other-people' from the
. . B
) . . : . * 7/ - )
unqualified use of 'the environment'. No reference that could‘be con-

strued as including 'other people' as a relevant component of the envir-

épyent being considered.could be found in Time or the New Ydrk.Times.37 ‘,L i
Thé qnvironmenta1~probiems being hiscussed were typicaliy'poi;uq%on, ré—.
s;:rces, energy supply, waste disposal, food spPply %or an inereasing
'population, or man;made climatic éhaﬁéés; Even in the qpticle which. '

s -~

. . R
céulé be expected to include 'other people’ as part of the environment o ' <!

’

-

377he "Environment” section of Time was “examined for February-
April, 1970, March-April, 1971, and January-June, 1972. The New York
Times Index was scanned for 1970 and January-June, 1971. Possible re-
ferences ‘were checked. No instance of the use of 'other people' as
part of the environment was found in editorialS or news items.
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Time did not vary its usage: in "Ecolo y qf a ChettQ"38 the environ- ©
. _ A

B mental probléms described were those of public heatth resulting from the

. s e - h " e .

o . "~ condition of the buildings and thec ‘presence of verrin, of noise,’ and of

dirt. It might be possible, by an ektremelx\broad stretch ofjmeaning; < ‘<

to claim that the Time article was includirg 'other pedplé' in the en-
virénment when it discussed the effect of various laws (publié assist- <%?

ance, Fedefai,housing.programs,'an& the like) on the mobility of the

~
’

poor. 'Other people’'. pass and administer these laws, and it would be

v
. .

." possible‘to consider them part of; the eqvironﬁent. However, there is
o strong‘evidénce thaéithe'Iigg_Qrifc: mq&e this inférénbe. ' -
o " _ :- ‘ Exqépt for lay.discussions of Fh; generalized influences on the B
e U : . \ Lo s
- . . A psychological develoﬁﬁEnt of the ind%vidual,'diher people’ dogs not

. . ~ AP . . : .
normally count as & component of the environment. Unless this is the
3 . . . .

o ' a purposé of a disiyésioh it is véry Jnlikely_that avlay’hsé of 'the en-

¢ . . . .
vironment' carries any connotation of 'other people' as a rclevant com-—
. . poneat. The implicit lay and professional definitions are, ‘therefore,

.- similar in most current uses of the term. Indeed, just as in the pro-

. fessional literature, 'other people' may be seen as causes of facters

in the environment,. (see the Time article mentioned above), and social : .

-

.factors will alimost invariably entér a lay discussion as we have seen

'éhey do in the professiomal literature.  Thus, except for the one spec-

¥

. ial case considered abbve, there is no meed ‘to establish aq.additipnal

.
P 4

" criterion for use with lay discussions.' The c;itériq of affect, inevi-
. tability, ‘and randomness are not used in either lay or professional

\ cases, for 'othcr.people'oﬂgg)not cbpsidgred part of the environment. -

<~ -

——
.

" . 38rime, April 6, 1970, p. 48-33.
\)‘ : - ' . . - . .1;C;1 , R . . ) . . .

»
’
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Aberrant'éase . Y

>
Q

- .-
7/

o There 'is one reiatively.common use of 'the environment' that at

first glance does not seem to fit the analysis made in this chapter.

[
- °
-

. ‘, . . . . *
llowever, -an examination of the context reveals that it is an instadnce of

a logically fallacious case used in a slogan-like manner.

Is Man Part of his own Environment? Some authors state or

.

« inply that.man is part of his own envircdnment. The International Union

-
-

"for the Conservation of Nature (IUCN) defines consérvation as "mhnage—
: o : » : .

: [ 4 g . )
ment of the resources of the environment--air, water, soil, minerals and

. 3 g .. . .

iiving species incfuding man~--so as to achieve’the highest sustainable
n39

3

quality of human life. That 15} man is specificaliy‘included as part

of the env1ronment The referent of 'environment' i’s not specified, but

the purpose.given for conservation--achieving the highest quality human

-

life--implies that it is man. Thus man is.considered part of the envi-
ronment of man:

It is possible to. make literal sense of the-IUCN definition if

Py

we interpret 'man' in the individual, rather than the generjc, seuse.

We can then claim that the definition is refering to other people in the

-
..

environment of an 1nd1v1dua1 “Apart from the unfortunate implication
. 4 r/’
‘of managing other-BEn to achieve the highest.quality of life fos:fne—

-

self +that this position yields,*the interpretation of "living species
ineluding man'" as a referénce to one individual.mén requires stretching
the meaning unrea§onab1y:._ ' . .

-

. L]
. -

.39Qdoted by Gerardo Budowski, IUCN Director-General, in "Envi-
romental Conservation for Development and the Relevant Role of Rduca-
tion," (Paper presented to the International Workshop on Environmental
_Studies in Higher Education and Teacher Training, University of Western
- Ontario, London, Ontario, September 1972), p. 4.
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B . . The interpretation of.'man' as a reference’ to an individual per-
son is even less reasonable in Roth's statement that . : !

in the past we have relied on the environmental
pyramid depicted by Odum and others that progressed .
from the abiofic.to the biotic and concluded with marn
~on top. I am suggesting that.the pressdre of living,
our increased population, our finite resource supplies,
and the cycle of production of goods and waste, has v
altered that form of simplistic re1ationsh1p Man .
is reduced from the role of "dominant" or "master" ]
in the Judeo-Christian ethical sense to.a lowga state y
t " of existence. *He is part of the environment.

- -

. ' Eisewhere dn' the same article Roth implies that the purpgse of *
environmental education is to safeguard an environment that is "optimal
: v . -

wal He is, therefore,

for 1living,' taking into.account "human needs.

. ' concerned with the environment of man. Can his statement that man "is

" part of the environment" be réconciied with the logical position that

?

an entity cannot be part/bf its own env1rohment?

It is clear that man is part of an 1d\erre1ated szstem of man,

. s
v . . .

. culture, and the bioph sical environment; that s, he is part of the
y : i :

human ecosystem. But man and his environment are logically-distinct -

v
!

- parts of the ecosystem, although man influences and is influenced\bx;his
i ] ’ . ) .

surroundings. The dilemma could ‘be solved if Roth _was confusing Fenii-

4 : . 4 ,
ronment' with 'system' in his statement. This interpretation appears to

be-supporteﬂ by the apparent Iogical error_in parf’of’his definition of

environmental education: "knowledge of the interrelated biophysical and

Y

sociocultural*environments of which- man is a part.

‘ ) However, these statements are included inTan article whose main

. v

. 40Robett E. Roth in Outlines of Environmental Education,
. ' ed. Clay Schoenfeld (Madiaon, Wisconsin: Dembar Educational o~
. . Research Services, 1971), p. 97. (hmphasis added.)

,// “4lrpia, ¢ “21bid. (Ewphasis added.) - . S '
\ 3 ' . . : - -

o’ R Y1k I . -
E . - ] .
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. "~ intent is to stimulate teachers to include the intéractions betieen man

r/ ) - . : K C - M ) . “-‘
ro- .-~ and hie environment in their curricyla, rather than consider man as’ above

- . -

tlre biotic, part of the Universe. Given this purpgse, "man is part of the
. o ‘ L2 > ' ) ) -
P environment" is best interpreted as a slogan, rather than a proposition

. : . ~ P .

of truth. Roth's stress on this point serves to redirect the attention
of teachers, causing them to consider the implications of their {nstiuc- Co .

tional'émbhasis on the natural sugroundings as something with 3ittle

»

}' ’ . - affect on man. This redirection; Roth suggests, should take the form of
. . an emphasis on_the '“land ethic;" that man is responsible for the main-

. . - tenance of the. integrity of the land, for on th#s integrity his survival. . - . o
b o * . . - L : ) .

)

\ - }_ . dependé.‘

.: "~ . As Schefflei;points out, an educational slogan tan be effective

- .

SHR . L 3 ) .
' : and have "practical relevance" eéven though it cannot sutvive analysis as < o~
_ P ! 10t S Ly ‘

~a literal statement. Roth's statements can, if they- are interpreted
¢ . . “ T . ) ) N -
' " as educational slogans, be' a useful tool for effecting change in the

.

. 3 ‘ . o )
‘ curriculum offered by teachers in ouz/schools, but they need not be,
. « v DS . . . X .
- and cannot  be, taken to imply that manéis literally part of his own envi- .- ]
. . ¢ . ’ |
ronment. ‘. .
. N -
. .ﬁcInnes takes a much more extreme position than Roth. :He”begizs
. . . s . .-
. o by accepting a definitionkof 'environment' that states that "an enpvir-
R ~ onment is anything which is: influencing, or being influenced by, some-

"7 thing eiée,"a3 According to this definition there is a mulffplicity-bf " o
. r \ )

ras N N - -

. 43Noe1 McInnes, You are an Envifonment: Teaching/lLearning
Environmental Attitudes'(Evanston, Illinois: Center for Curriculum

Design, 1972), p. 48. "
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quiroﬁments. In a classrcom, for instance, the teacher is '"one--but

.

only one--of lﬁi§7 students,' immediate‘envirpnments. They, in turn,

represent several different immediate environments of'[}hc teacher/

y . _ E : .
v He ‘then argues that since an individual is

-

influenced by everythiﬁg upon which he, has an influence, andwthét'the

and of one another."

onf} thing which all his environmenﬁs have in common 1is ﬁimself, “the

" answer to the question about whose environment you are /is/ you are
l|45 "

v s . )

Jour own environments.

1

. S ) . =, '
. In addition to the non sequitur leading to the statement that

a

one is one's own environments, there is a major difficulty with
) . . . . C .

McInnes' position. This difficulty stems from the basic definition* .
being used. It is a functional definition, rather than a ﬁosi;ioual

' . . .3
one. Since ‘everything in the Universe is influenced by and influences,

TR

every, other thing, at leést‘by gravitational forqes,“thefé must be.aﬁ

) ° % - . ‘ ' . . :
infinite number of environments, This gives us little information,
. ‘ 3 :

Since, by McInnes'”own admission, 'environment' -is perceived by most .= -

people as something separaté,from som.e'-ent:it::yz:‘6 changing the definition

" so drastically from the standard usage'wiil not even produce a .useful

.

o’ L. i .
slogan. "You are an environment" will not convey the interactive, _

.o .~
functional viewpoint if most people intergret enviroqmeut in-a .posi-
tioﬁai'sense. ' ‘ | ‘ . . .
Both Roth and_MéInnes arge copcérﬁeq,wiih empha%iziﬁg 5 Yef
- important practical point. They.wish t? in?iggte the img&:&anCe ogl
_considering interaction5~betwéen man and his surrqundings.- McInnes . |

! -~

. %1vid., p. 49,  “S1bid., p. 53. /“:61'bid.-, p. 47.

~
-

-




’

. . . N N
believes that the standard positional interpfetation - ' rvironment'
T e i

leads to the tendency '"to perceive ourselves, and cou ently_beﬁave

N b n*7

ourselves, as separate from rather than as omne with o env1ronments.

. .

-Even if he is' correct, and people tend to ignore their own inﬁluence.on .

v
their surroundings if environment" is emphasized in policy discuss1onn,

S SN
the solution is- surely not to attempt to changc the ‘meaning of env1r—

o

; onment' <o that the interactions between Fntities are included in, the
connotationg of the term. Emphasizing policy for the fman/environment
'y . . ’ . Tt

onment' would achieve the same end without abusing the language and

@onfusing_the issue by attempting to drastically alter’the ‘sense of

—

' the term. Although not literally-sensible, Roth'sfslogan."man;is

part of his ownfenvironment" is less likely to mislead than McInnes'
"§ou are your own environments.

» . : '
. . . . .

is still positional. . e
Summary S e
» . : : =1 ’

- A component of the total environment of an ifidividual counts

i ' -
e 'the environment if the ind1Vidual s well—being is poten—‘

as part of

*tially affected by "the component if the exposure to the component 1is

inevitable[_and if the exposure is unintentional.v”Theretis'one-major

- '

exception to this conclusion. _Although the criteria are met, 'other ~
noep s gh | - = iy

—-
) peop1e' are not considered part, of the environment except in lay
. N o
o //'discussions of(the generalized influences on psychological development
) of individuals. = ° =
Q o LT
47lbid., p. 46. v ' Ctng A

.

system', rather than continually discus:~ing actions related to 'envir-

" At least Roth's use of 'environment'

PR
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!_‘INIERPRETATIONS OF 'ENVIRONMENTAL EDUCATION' -
. i - TN . H
.o 5 L N S
\} The' label "environmental education' makes literal sense when

applied to a number of différent classes of educative prograths. It can -

- . refer to education about the environment, for the (pfeservation of the)

environment, 'or in the environment. Combinations of any two or all
9 ’. . ’ Y L -
three of ‘these possibilities are also sensible. It is meaningful to

: _ Fr , o ——
. ' . speak of ieducation about the environment being conducted in the environ-

— o

s S *ment,-and of education about the environment“géing designed for preser-
t Tt . - - T - = . o

vation of the énvironment. It i¢ also. meaningful to speak of cducation

P - - ‘about Ehe'ehvironmqpt/ﬁging conducted in the environment so that the \
) ) 7_// . ' . . . \
. . " \/\iearner<yill/attempt to preserve the environment. But the label "envi-

;
. - /'/ . . .
: : _,.-ronmental edqution" does not necessarily entail any particular one of
ot 7 - -
these possibilities. » '
- . . !

N ; ’ Compounding the confusion created~by the different classes of ’

——

programs_that could logically fall under 'environmental education' is

R
—

. the possibility that any one of a multiplicity of selection;”};;m the -
\ . . _ i
Ce total envirgnment co;Id be used as the relevant 'environment' in an ‘en-
- :: vironmental educ;tion' program, .Similarly, there is a range of logical
. possibilities from which the entity used a; the refe;ent of!'enV{ton— _,-i-
. . ment’ caﬁ be é;awn. To realize the divepsifyeof possible logiéally % " ‘;'
C . : \ o .
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distinct tybgs of 'environmentzl education', imagine a relatively re-.

N

- . '
- stricted set of possibilities: consider only the case where an individ-

> t
!

ual human is the entity used as the referent for ‘'environment'

and restrict t3: relevant seleq;ions from his total environment to the

‘\.‘

environment (in the sense of Chapter IV), the urban environment, the

. family environmuént, the business environment, the agrarian environment, : .

. ’ N T
: the~eyltural environment, the living environdent, or the architectural

-~

R e :
environment. These eight relelant sub-sets of the total environment,

-

with the seven logically possible classes of pregram, (in,

L0

, and for the cﬂvir6ﬁmcntl\together with the four possible combina-

~—

ey ‘
tions), leads to fifty-six logically distimet types of sensible use of

'environmental education'. If we allow the pgssibility that "environ-— . ‘

mental eaucation' may also refer to instances where the referent is 'the .

-

population of Columbus, Ohio', we find that we have over one hundred ' \Adw_;

1

logically distinct possible programs -that would sensibly fit the rubric \

'environmental . education'. This number is a conservative estimate, for
hd N - t .

not all possible referents of 'environment'; or all possible combina-

tions of components of the total environment that could be considered
> C .
relevant (and _thus be the\'environment' in 'environmental education')

have been considered.

To avoid the po§sibie ambiguities demonstrated above any full

definition of ”environmental education' should specify the class of pro-
‘ fe . - F .
gram (in, about, or for the environment, or the combination classes), the

entity used as referent, (e.g. the human'spéciés, the population of - .

. Francg, or the indisidual human), and the parts of the total environment

~of that entity that are considered-relevant by the definer. Explicit

IERJk:‘ s ! 3<8

L 3
s - . ;
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and programs. In addition, the examples chosen include an account of ¥
. \ - .

100
defiq_itibns that inciude all of ‘these data will reduce the need to infer '

. ”

"the actual meaning of the writer and should reduce misunderstanding. As

wrll as acting as a stipulative definition (stating how 'environmental  °

-

. * - .
education' is to be understood in the ensuing discussion), such a defi-
nition ‘is -often, in Scheffler's terminology, programmatic, .conveying -~

some indication of thé practical consequences of accepting the defini-
tion.! For example, a definition that explicitly stated that the writer
considered environmental education to be 'for the preservation of the

environment’ would imply that. a parficular class of goals would bc in-

cluded in the pfogram. The program implied by a definition that re-

stricted environmental education to 'education about the eavironment' *

i . - [

would be quite different from one that included a com ?énd program, for

and about the environment.

P

.Differences between the implied— go-ls of programs based on defi-

nitions including the seven dif ferent clacses of environmental education
are examined in the fiE;st‘ section of this 'chapter. In the second- sec-

tion, selected examples from the literature concerning environmental ed-
4 \ ’ .

ucatfon are given to illustrate the diversity of existing definitions

| -~

some of the disputes concerning the appropriateness of particular

classes of environmental kducation prog'rams.‘ ) ‘ .

. 1I-'srael Scheffler, The lLanguage of Education/(Springficld,
I1l1inois: Thonfas, 1960), Chapter 1. '

-
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| ' - CHARACTERISTICS OF THE CLASSES' OF ENVIRONMENTAL EDUCATION

’ .

In this section the features that characterize each of the pri-

Id

% . iiry classes of environmental education--education about, for (the pre-
servation of), and in the environment--are-established and contrasted.
- . The effects of combining these features on the cha'r'acteris,tic'S of the

compound classes are then considered. . Since the same conclusions hold
. & )

. whether we consider the envirdnment, or a qualified part of the total

environment such as the urban emvironment, the family environment, or- . .

the biotic environment, the particular use-of 'environment' by the en-
Q-—_ p * y

. vironmental educators cited is of,little concern in this section. The.

. subject matter of their courses would depend upon the manner in which )
. . / ,
they used 'environment', but subject miatter does not affect the type of

goals impliéd by each-class of environmental education?

Characteristics of the Basic Classes of Environmental Education

I

2 Education About the Environment. Educational progfams designed
to provide information concerning the environment are {gmb'ers of the

p : .
class 'education about the environment'. Their objectives are clearly

cognitive in the terminology used by Bloom et a1.2, Possible programs

are not restricted fo those that expect the student merely to recall a .

>/

series of previously presented facts abput the environiient. All of the

-

P

ZBenjami'n S. Bloom, ed. Taxo‘;long'r of Educational Objectives: The
Classification of Educational Goals. Handbook l: Cognitive Domain (New
York.: David McKay, 1956). ' )

1Y
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/

. . : - cognitive levels: in Bloom's'taxonomy may be represented in programs that

. ¥ Y . .
are members of this class: students may be expected ta* comprehend and

interpret environmental data; to anélyqe environmental situations into

the component principles; to synthesize explanations likely to account
» . - B . , M . . ‘ . © a
for an .environmental phenomenon that is new to the student; and to eval-

v

uate envirohmental data and phenomena, and, perhaps, the consequences of

proposed manipulations in terms of the likely environmental responses.
(Evaluate -is used here in Bloom's technical sense -and does not entail

value judgements, either moral or aesthetic.x, ‘ h ‘

'Education about the environment' does not ‘imply that we already

—

~N have a complete understanding of the nature of the environment and that

it is the educator's function merely to pass this information to his : .

students. Teaching the intelléctual and technical skills ,necessary for
ﬂ investigating the nature of the environment is compatible with the no-
tion of teaching about the environment,'particularLy if -the general ed-

ucational goal of preparing students for life-long learning is accept-

.

’ _ - ed. . .

- . *a

Indeed, it can be argued that education about the environment

would be incomplete unless some attempt is made to teach skills for

' d .
gaining environmental information. It is not unreasonable to say that

. L - . * v
one fact about the environment is that techniques A, B, C . . . and N

- : allow. the nature of the environment ;d be determined. The techniques
. 0 . - . ) . .
o for which A - N are symbols cannot be specified here, for they depend
upon the particular set of éémponents of the Universe external to the

. . . \ &

~entity that are considered relevant, and which are refered to as .'envi-

ronment' by the educator concerned. But if the educator is interested

’

IERJ?:" i ' .. j.jij.‘ ) !




C g ' " 103

in the biotic environment of individual humans, then one intellécgual

AY

technique that may be applicghto provide information about the identity

© of a micro-orghhism causing a ﬁarticular disease is the systematic test-

—
- !

ing of Kocfi's postulates. Opinionnaires and unobtrusive measures might

~

bé appropriate techniqﬁes to' teach if the educator was focusing on the

~

. 7 -
social or‘arcliitectural environment, . ‘ .
Programs that do not include all possible ipfé@mﬁtion about the

paxticuilar 'environment' being considered: are valid:mqmbers of the class

'education about the environment'. 'No one can pretend that it is desir-

able to attempt, or possible to achieve, a prograﬁithat would teach

g

- someone everything about the environment. It seems a,iiintless ‘exercise,

.and, in any case, we do not know everything about the tétal‘environment,'

Qr, probably, about any subsét, of it that is considered in environment-

-

al education-programs., Thus, a program that omgts-COhsidération of

techniques may still be considered a valid member of(;hé class 'educa-

tion about the epvironmcnt;.- Similarly, there is no negeésity for pro-

.

grams about the environmgnt to include objectives at all levels of

Bloom's taxonomy to qualify as an example of 'enviponmental education'.
_ y q y p r

In Chapter II it was shown that there are cases where the purpose
of considering an entity's environment may have nothing to do with the
; .

effects of the environment and the entity on each other. ‘Similarly; it

~

is logically possible for a curridulum developed to provide information
solely.about the environment to belong in the‘plasé 'education abdut the
envizenment'. In moét caées, however, interactions between the entity

and the environment would be considered part of the subject matter for

this type of environmental education. Consideration of interaction of
. p .

- 3132
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entity and epvironment also fits the contept of 'education zbout the

environment', for data concesning the effects that components of the en-’

vironment have on the entity,” and vice versa, are valid: information

-~ . ’

about .the environment,

Education for the.Envirénment. The programs of education for -

~ . .
- .
.

the environment 4im to assist the preservation or improvement of the en-
) 3 N
. * P - e g 1 .
vironment for a particular pusbose; contrast this with educatiom about

the eﬂvironment where the g6a1 is a ﬁnéwled eagble individudl. Typfball
g _ -y

programs for the environment will attempt to inculcate attitudes of con-

B L . . . N
cern for the features of the environment that enhance the chances of
i Al ’ )

contiﬁued huﬁan life, which enhance the qhélity of man's' life, or which

. are claimed to have value in and of themselves.

.The use of 'attitude' is potentiflly misleading. ‘'Opinion',
'attitude', 'interest', and 'value' are sometimes considered to repre- .
: 4 . 3
sent successive points on a single continuum; values may be considered

to be components of attitudes; 'attitude' and 'opinion' are sometimes
. 7 ' ) ' ’
used as if 'attitude' is a general orientation and 'opinion! iIs a more

specific manifestation of the broad attitude; and 'attitudes' may be

used to refer to matters of taste, while 'opinions' are held to gohcern[

3

matters of fact, In the environmental education literature cited
»

in this and the next chapﬁer, however, these distinctions are not made.

N

See William J. McGuire, in The Handbook of Social Psvchology
2nd ed., ed. Gardrer Lindzey and Elliot Aronson (Reading, Mass.:
Addison—Wesley, 1969), vol. 3, pp. 150-153, for a discussion of these
distinctions. ’ Additional interpretations are presented by Anthony G.,
Greenwald, in Psychological Foundations of Attitudes, ed. Anthony G.
Greenwald et al (New York: Academic Pressn968), pp. 361-364.

~ - 3
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Almost invariably, 'attitude' denotes, or at-least connotes; 'a predis-

{ " position to act'. Thus, if one of the specific\bigectives of the educa- _

| '. "tor -is to inculeate an attitude toward conservat'on of energy rcsources

*

he intends to produce a predisposition to limit the use of electrical

] ‘ ’ . ’ ¢ 4

powet, by turning off elgctric lights in rooms not being used, for exam-

ple. This 'predisposition to act’ sense of 'attitude' is used ‘in this

& ~and the following chapters. . Lt St 6 "

A1though attitudinal obJectives are typical of programs in the’
class 'education for the environment', they are not qecessarily the only

type of objective that such programs may haveé Programs could haye
: /
goals that include producing part1cu1ar overt behaviors, perhaps habit-

Y

ual responses. Some educators may consider goals of this type necessary .

.~

iand,valid because there is no guarantee that developing particular atti-
tudes will result in the desired end of a preserved or enhanced environ-

ment. for man.
. . . _ ,
The actual behavior of a person, if it is 1nf1uenced by the at—

titudes that he holds, will depend upon the weighting given to conflicﬁ—

ing sets of attitudes. For example, Strong reports a case

Jority of a commnnity expressed an opinion cons*stent with attitude

k] -
of conservation and preservation of the countryside. However,

gional plan that would -ensure this state of affairs was.not implemented:

"support for clean and ample water, for preserving the beauty of the

countryside, and for fertile farms and fine fishing. was about unanimous

. « . no one wanted subdivisions, trailers; shopping centers, or factor=
- -~

T ies nextsdoor or down the road. Eut"han and maybe most, wo want
s . 't.hany, y » WOl w
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*“them’ on their. own land if the price were right."4 ~ - o N
> - ‘ . Since the goal pf education for tge endironment is to produce a
. . ' > . — J— \
s ) . . ' e Y .
. "quality" environment, citizens‘mustvbe'provide&'with the skills -tliat
f . 4 W . /’. * ’

are necessary to achieve-this énd. ' In some cases, these skills are pro- °’
fessional technical abilities appropriate:for wéter-quality control en-

“ .

. : o > .- N - ald T
. gineers, air pollution énforcement officers, natural-resource ccono+

mists, or agronomists. In other cases, mpré genéraf citizen skiilp are
- - - :
. needed: methods of making and influencing public policy, of finding
. . - .
information’concerning environmental issues, and of estimating the e.-
- * . - 1 . .o .

, oo
" . vironmental impact of alternate methods df'sati%fying personal needs.

;Theée skills will be among'tﬁose needed to facilitate the maintenince of -

- . -

\\_ environmental 9uality.

Education for the environment need not be difectly aimed at-both
attitudes and skills, altﬁoﬁgh' it may be more successful if both favor-

é€1e attitudes and competéﬂce in appropriate skills are éxplicit a2ims of

the course. Technical education of environmental managers provides .evi-

- dence that there is no 'logical necessitz for attitude development to be
L2 . .

. included in progrims thgt qualify as education for the environment. One

can easily-imagine training an air polfution technician in all of the

N .
g ! skills needed to operate monitoriég equipment accurately, to determine:

i~

when the law concerning emissions may be being violatéd,.and thus to re-

cognize when and where measurements are needed for law enforcement.

This technician need not have developed ahy attitudes of concern for the

quality of .the air; he méy be "coerced" into carrying out his duties by '

LN

4Ann Louise Strong, in America's Changing Environment, ed. Roger
Revelle and Hans H. Landsberg (Boston: Beacon .Press, 1970), p. 89.

GutsS, - 455 ’ . : :
ERIC * S B f
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- considering attitude development.

. -the type of goals the programs have. . Any program that took place in the
) . . /,

3
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. \

threat of dismissal or of legal action if he provides favored treatmept’

for a particular industry.- Thus’ﬁ’Sﬁggram of-edﬁcation for the preser-

. “, . v ; ?;" .
vation of the envi&onﬂéut could conceivably meet its goals without ever

(3
¢

G

It is an empirical question whether development of attitudes of

’ . * . » . .,
concern for the environment increases the effectiveness of” programs for

the development of. a quaIity environment. But it‘is'essential that the -
products of this class of env&ronmgntal education hége the necessary

a
2

P

skills; either professional or genéial, and ihtellec;ﬁal or practical.
‘The example of tralning’an ényironmental technician uséd above’

also demonstrates the, loglical distinctness of- education about and .edu-
(Y ) M ’ .. . .
‘cation for the environment. The technician need not be taught any-

. thing about the enviionment with which he is concerned professionai-

-

ly;j He need not know of the effécts of air pollutants on human

health, on green plant productivity, or on buildings and paintings.

" All he need be taught are skills; the correct operation of his in-

. [
struments, and how to compare the results with a set of standards.

Education in the Environment. - Education ig_the environment is -

charactérized by the use of a particular‘pedagogiéal technique, whereas

F)

education about arid education for.the environment aie_characterized by'
v : _— —

&

environment would fit the logical criterion for this class. If we use
the literal sense ‘of environment, and consider the learner as the refer-
qﬁt for.'environment', then-.all education except that which was purely

. , .
introspective could sensibly be called "environmental education.' How~

ever, 'environment' in 'education in the environment' usually refers to

TR 116
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refer to this experimental project as an example of environmental edu- .

.

cation.’ . . ST

. In most cases, however, education in the environment is not the

prime meaning of most programs now called "enviroamental education." .

- .

1

This is frue of some of the programs that were originally designed as
,

-~ 4

outdoor education programs, e.g., the Conservation and Outdoor Educa- ,

. - 1
tion Program of. the Ann.Arbor Public Schools now stresses #the study .
B . & N

N

.of éBmmuﬁity natprallresources under paturél condition;" and is,'thgre—
fore, an example of education in and about the epvironmenf.s " Some of
the original outdoor educatiéﬁ programs were conceived as "a process
of Ikilizing.the outdoors as an integral .part of the school curritﬁ—
_1um,"9 with the outdoors bciﬁg Gséd in.differént ways in instruction
in diffgfént subject:s.10 Such programs would now be classified és

'educatiop in the environment'. Other outdoor educators had geals

.

that can be interpreted as education about- the environment and/or ed- °

¥ ucation for the ‘environment.. Roth and Helgeson cite the following

2 -

goals that werg.éstablished by Fitzpatrick: : ~

To develop an awareness, an appreciation, and under- , .
standing of the' natural environment and man's relation

[

7See Domald William Cox, The City as a Schoolhouse: .The Story, .

" of the Parkway Program (Valley Forge: Judson Press, 1972) for a-history

of the program. '"Parkway Program," (The School District of Philadelphia,
1971)', .contains a brief description of the project.
8Review of Environmental Education for School Administrators, '
p. 38-39. - ' ' w
R -
O01p3d: p. 267.. : o . s

IMorris Wiener, Developing a Rationale for Outdoor Education
(Ann‘ﬁrbor, Mich.: University Microfilms, 1965), pp. 264-265.
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to.it. ’
To develop a sense of pride for the h’StOthal
‘ educational, scientific, recreational, and in-
. o ‘Splratlonal values that are a part of his / the
.student' s/ herltage.l . '
. .F B . ! . )

. These goals are, respectively, examples of vhat would now be called ed-

_ ucation (mainly) about the environment and education both about -and for

the environment.

.
»

-

. Outdoor education has also been inteépreted in a manner consist-

‘ i M . "
-ent with. an environmental education program about, in, and for the en-

-

Coe _ vironment:’

.The need to understand and appreciate the natural
“envirdnment is the challenge of education . ... this
s, can best be achieved . . . by going into the outdoors,
learning the relationships of physical environrent
to plant life and to animal ‘life*including man. Only
by association and knowvledge’ can a generation of appre-
» . ciative, concerned citizens pe;Petuate the snall rem-
' nants of remalnihg natural areas "and:provide an nnv1r—
onmental quallty§that makes life'fit for living.

Currehtiy (1972) the Ohio Academy of Science is preparing anpther series
L4 . ’ . ] .
of guides, expanding this definition' to include social as weli?as.phys—

ical env1ronmental parameters, and broadening thelr goal beyond the per- - ' .
Lt T - ¢

petuation of the émall remnants of natural arecas. The guides w111 be

13

° . for 'environmental education', rather than 'outdoor education'

d

N ' . 11Robert E. Roth and Stanley L. Helgesop, A Review of Recearch

y : Related to Fnvironmental Education. Environmental Education Information '
Reports, Research Review Series--Environmental Education, Paper 1 (Col-
umbus, Ohio: Th~ COhio State University, ERIC Information Analysis Center
for Science, Mathematic¢s, and Environmnntal Education, 1972), p. 3.

L \ 12puth W. Melvin, A Guide to Ohio Outdoor Education Areas (Col-
- .. ' umbus, Ohio: State of Ohio Department of Natural Resources ‘and the hio

Academy of Science,’ %?70), p. iv. , ) .

-

13Barbara Thom§on, personal® communication. ‘ y
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- _ 111
- _ - ' Roth and Helgeson also cite other published goals for ou&doof o ~

aducation, including the development.of individual value systems, self-

[} €

O : reliance, and personal aesthetic satisfaction.l4 These uses are, how-|

ever, instances of the use of outdoor education as a pedagogic tech- | ‘ . i

nique; for the personal chatacteristics intended to be developed are not
necégsérily dirécted toward tbe out—of—doors;' These prograhs arebequiv-\\
alent to 'education ié.tge envirorment”. 5 ‘ Ah. \
. ' /’; : Given this diversity of original goals it is not surprising to \

) . . )

find all -of the ]ogically'gbséible classes of environmental education . ’\
. \ '

L= - represented by progréms that have developed from outdoor education pio— \

! a

¢ jects, either by evolution of goals and approaches or by nomenclatural

fiat, - : - : |

Characteristics of the Comppund'tlaséeé of Environmental.Educéatipn \'

-

The goals of‘envirqnmenﬁal educatio@ brograms chafacterized by
the combination of education in the environment with either ‘education
ggggg or‘edﬁcatién for the‘environmenﬁ are not different in principle <)
.frAm‘thos% of the two latter classes when considered alone. The specif- - }

ication of teaching technique merely reflects a pedagogic conviction®

] \

that concrete representation of phenomena being discussed assists in the !
///(’ ’ attainment of program goals. Studehts’whose eyes stream from exposure

to a kigh concentratién of motor-car exhaust fumes may be more easily

convinced tha(f;;E:e compounds have a physiological effect, and, perhaps,
.. N :

., that they should be reduced in.tntensity if possible; those'ﬁho have had

-

the'opportqnitf to study regrowth in an old field over a period of

. & . -
months may have a better concept of succession than those who read about

-

ldpeview of Rescarch Related to Environmental Education, p. 4.

v
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,_$o,the:characteristics of the course goals. Educating in the environ-

. S : 112
it in textbooks or see a film about the Indiana sand dunes. Similarly,

. )
the technique of educating outside the classroom in-programs that at-'
"‘\
-
tempt to teach a about’ the environment and for its preservatlon adds little
. A~
y

o~

.‘ment merely adds another parameter.without Changing the, substantive-

goals. ' j/(i' .

<

P

But the goals of programs that educate about the environment and

N

for the environment are not-simply additive. If there vas a simple add-

ition the goals of knowing about and acting for the preseryation of the

. . A

environment would be equal. However, this is not necessarily so. Norm-
ally one or othef'of the goals is of primary importance to the educator.

\
It may be the-information about the environment thég is emphas1zed in

the hope ‘that. concern will be generated by knowledge Alternatively, it

might be the,prime objective of the program or course that the students
becoke concerned, effective citizens who wiillwork towardJenvironmental
restoration and preservation. So that they will he effective, they are
given instruction in the characteristics of ecos§stems,/of_economics,

and of politics. ‘Accurate information is particularly necessary for

" this goal to be obtained in later years when the students can no longer

.

have their strategies and tactics developed for them by the educator,
and when the:important social issues have changed. There may be some
programs where the knowledge and action goals are equally dominarit; but
there is no necessity that this be so for a program to be an example of

environmental education.of the class 'education about'and for the envir-

onment'. The particuiar emphasis has to be determined for each individ-

.

ual program. o ) :
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empiricalwaﬂd'pragﬁabic: does education outside the classréom eahance .

.' N ‘ {3 - . -
students' achievement of the stated goals of the course? Are.the neg- T

v 113

. EXAMPLES FROM THE LITERATURE."

»Introduction

- 2 o

Since education in the environment is a pedagogiczl technique, )

AN

raéhe;_fhan a set of educational goals,the criteria for assessing the '
_ ’ o, r, - :
worth of proposals for this type of environmental education are clearly .

o
- ., e

essary facilities and administrative support available.or obtainable . -

within the budget? By contrast, the criteria for asse;:}hg the worth of

‘the goals of education ‘about a2rd/or for the environment cannot be cmpir-
. . * 3

ical. _Althquh it is certainly possible to determine empirically.ahetﬁ—
. : /
er students have attained the goals of these programs, it is a much more

(\

difficult task to assess the worth of the goéls. . -

. :
The difficulty of assessing program wortk is most apparent when .
' .

\

the definitions of environmental education that exist in the literature _\/

are examined. What critefia.can be used to determine which of these

>

definitions is most apt? How can one judgé whether any given definition
is appropriate in a particular situation? In this section existing def-

initions of environmental education are examined and used as examples of
SR . ‘ o . .

- - [

each class of environmental education. The-definitions examined also /

[ . . '
reveal the differences between advocates of protucing specific atti-

tudes toward particular environmental problems, and those who claim to
n B
reject the inculcation of attitudes becauseﬁihgy are ‘a violation of the

4

teacher's role, particularly in .a pluralistic society. The need for

value judgements is demonstrated, and some questions :to be answered

3e .




frequency of a particular viewpoint in the current literatufe cannot be
. < . . . . .

NN . . : .
" cy of program types could be obtained by classifying environmental edu-'. . *
catior, programs on the basis of their published goals and textual mater- T
- - :

ﬁwaluable 1f temporal trends in env1ronmental education, regional or o Y

trate on the analysis of goals here, for that is fundamental: teaching

techniques must be assessed in relation to educational goals, and the

- o ) | - 114

g

when making these judgements are stated.

Existing Definitions and Program.Goals' _

"Sclected definitions and-descriptions of environmental educa- -

3 ) : P ’ . ) .
tion programs are presented in this section. No attempt has béen made
" . B . v \
to be exhaustive and to record all of the.variations that exist. Rep-

resentative statements have been chosen to illustrate pcsiti;?s, and the

A

inferred from these eiamples.' Empirical information concerning frequen-

ials, but knowledge of the relative frequency of each type of program in-

-

1972 does not help us understand the essential characteristcs of, and

conflict betweenx these classes. Tabulations of ‘this type would be

.

grade level variations, and cultural differences were being deter— To-

Jnined, but may be misleading in this analysis: _a;predominance of one !

- N
. - 2 0
. . ’ : - 5 . : . °
type of: program could lead us to assume that the'differences between Yo
- « ® ° '
this major dlask*and th others need not be questioned
In this section little attention is paid to the componentf‘gfl,/
‘v
- “
environmental education programs th t refer to 'education_in the envir- . °

! —~— 7.
onment’', This is a deliberaue under—emphasis, for, as ind:::§ﬁﬁ’:;:::?h‘\j§

&
.'education in the environment' is conccptually different from-.education

)

about or education for the environment. It refers to a teaching tech-

nique; the latter two are concerned with educational goals.
\]

vfe/concen—
.

- ' o

¢ oo

, " T %
122 SR




e
e

3

. ) us

1

_.ose of aﬁy~particulor technique has little effect on the concegtﬂfliza~
) . . [ N ' .

tion of the goals or on resolution of differences between advocates of

“
- .

different goals.

Ekamples of the Compound Classes of Environmental Education.

.
LY

The definition of'envirohmental education prepared by'by a seﬁinar in
T

the School of NaLural Resources in the University of Mlchigan, and re-

A

ported by Stapp, has been widely used, in its original form or modified

by other authors. It'is clearly an example of the compound clags.of

- environmental education with its emphasis on education about and for the

)

environment:.
Environmental education’is aimed at producing a
.-citizenry that is knowledgeable concerning. the . b
biophysical environment and its associated prob-
lems, aware of how to help sclve these problems,
and motivated to work toward their solul.ion.15

oz

It is also clear from- this definitlon ,that both components of

education for the env1ronment——Lechn1ques of produc1ng change and:atti-

LS

tudes“predisposing-citizens to effect change--are included.. When the

K L

¢

authors eléfify their inten " by spelling out some of the major object-
\ Q-, ) . ' .

an important component of the characteristics of an environmentally'ed—

% wE . e -

ucated citizen. They eyp11c1t1y state that one of the maJor goals of

t

___’_..———-

env1ronmenta1 education is "to help’ individuals acquire . . . attitudes
of concern for the duality of . the biophysical environment which will mo-

tivate citizens to participate-in biophysical environmentol,problem.

-

¢

v ¢ » [ 3
15Willlam B Stapp et al., Journal of anironmental Education
1(1) 30- 31 1969, p. 31. '

ives consistent with this definition, they emphasize  that attitudes are -

4
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ST e . solving."n16 '
: _ . ) ,
Similar direct involvement «in attitude formation in environment-
\ ' .
. A
| < al educatlon programs is espoused by deqklns and Vinton: -
i . . . andeypatgmtie
Environmental educat:Lon ought to be a total look
i ' at where man 11ves, how he lives,. and finally why
T . . . he lives. 3 :

. . £ "
; ’ + . . . The student should gain: 1) A broad under- -
. : standing of the envirordment, both natural and man-.
O v . made; 2) A clear understandlng that man 1s a central
o . and inseparable ‘part of the complex environmental
- ) system and that he has the ability to alter the’
' inter—relatJonshlps of the system; 3) A fundamental
'understanding of the environmental- problems confront-
. o . ing man, how these problems can be solved, and thé
R ' need for “individual citizens and government agencies
» : . . to work' toward their solution; and 4) Attitudes of’
_ i _ concern for the quality of the environment, which
, . will motivate -him to parLJ.c:Lpate in env:.ronmental
problem solving

§ o ' ' The ultimate goal is for ‘the student to develdp -an
o o . awareness of his env1ronment that will lead' to' a

_.,_-i" - . : personal sense ‘of 'involvement and eventually to the
: ' . - shaping of an'\environmental cthlc to guide his be-
. havior.

- Ry
¢

- Thé& generic relat:.onshlp t the. Stapp et al. de£1n1tion is clear, the am-

g plifylng modiflcal.lons do not alter the main thrust of the original, and

; C. it is clear that the programs envisioned by the definers would be both
’ : _é_bil;f-_. the environment and for the environment, Ca”v\d altbough not ,part of
g ' . the deflnition, the article insists that they also provide direét exper—‘

LT L ience in the environment. Note thal. this def:.m.t:.on preserves the 0

dual goals of the for component of ‘the program: khoyledge of how to

. t

solve .problems and a predisposition to attempt. problem solution.

. e

’

, ) < . . : ) . . . ) . ' .‘ ) .
u'“‘ . . . 16Ibid- a

v v ., v
.

_ . 17ponald E. Hawkins and Dennis A, Vinton, Art Education
, . . ’ 23(7) +48-52, 1970, p. 50. '

©




Attitude development is not. as clearly included in all defini--

tions of environmental education as it is in those of Stapp et al. and \>

Hawkins and Vinton. 1In the nnre—or—less official-United States govern-—

hl

_ment definition no mention is made of attitudes' : ‘\\\\;._
- . \\ TS

: "anironmental education means the educa\ional

S ' .o process dealing with man's relationship with his™ \\\\\\\\
natural and manmade surroundings, and includes "

"the relation ofﬂpopulation,‘pollution, resource ‘

allocation and. depletion, conservation, transport- ST o

ation, technology, and urban and rural planning T~

to the total human environment. :

-

€ .

: /
This definition, standing alone, could be used as a prime ehample of the

o ' basic class of environmental education, education about the environ-

. ~--ment'. No mention is made of the preservation of the environment,‘of

. .
Tl r
~.

. techniques of alteting’the environment or haiting its deterioration, or

> ¢
of attitudes concernifig the~environment. The legislators' intent‘is
—

——
e 4, T

seen only when' the definition is read in the conteat of the purpose of

the Act. The statement "It is the purpose of this Act'to encourage and
support the development of new and improved curricula to-encourage un-
derstanding of policies, and.support of activities, designed to enhance
'environmental quality and maintain ecological balance"19 shows that Con-

/gress passed the law to provide a551stance for programs for education £ .

. [7gg£ the environment as well as about the.environment.
- - . . . ! v

’ Despite the wording of the definitich, the Environmental Educa-

tion Act provides an example of a member of thg combined class of pro-

grams 'education about and for the environment' where the emphasis is

- -

K

~ clearly on the for component. The legislation contains the explicit

: / !
18.5., Public Lav 91-516, Sec. 3(a) (2).

197bid:, sec. 2(b).
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assumption that "the deteriordtion of. the quality of the Nation's en-

vironment and of its ecological Balance'. .. is in part-due to poor. un-

. (z? . .dersranding of the- Nation s environment and of th:2 need for ecological

% balance."20 That is, it is assumed that incr( g knowledge will lead

to actions that will restore, or prevent furth: " Jeterioration of, the

. . e R - o
) . . . . N

'human environment in the United States. Here, then, the'edueqtion’abont
I . _ the environment described in the definition of env1ronmental_323&ption

— : i is assumed to be a means.of educating for the environment. - Although

" — o
I

~_ ~ there is no. explicit wention of attitude formation in the teXt of the

: \\\\\ii '-nnd“altnoughvthere is no reference to the skiils thet will lead to
N ct*’\ : :

[ °

&a preservationxqg\the environment, the nssumption that knowledge will lead = ..

to attitude formation, skill development, and action appearS/to/oe made .

“
T .

e— -

If this assumption is not ‘made there can_be no reconciliation between

. . the stated purposes of the Act and.the eXpliqit definition.

. A Al though there‘is no specific mention of education in the envir-

onment in the Ervironmental Education Act, the legisldtion reeognizes
that it is a technique that should be encouraged. The planning of. out-

door environmental education reserves is one.of the programs used ag an

. . example of how the funis provided by the Act can-be used.2! That possi-
_ . : .

b o : bility means that at least some of the programs supported under the Act

. . ' ’ [} , ’ S
were expected to be education in, about, and for the environment. - :

< ' Revelle's comment on the role of education in solving environ-

mental crises can be contrasted with the positions in the Environmental

_Edncation Act. He states that education has a threefold purpose: the

\\ L. ’ . o v

2oIb_id.,-'Sec. 2(a).

X ' ' 21pid. ; Sec. 3(b) @) (¥).

. * . « -
) . .




production’of the specialgst,PrajéssionaIs required to deal with prob- X - :

. lems; the ~"fotmulation and inculcation of moral and intellectual values

. ' ™
a

; , ' N . ' gy hXT L oo
upon,vhich énvironmental improvement must rest;" and thewcreqﬁion of a
. s v . {;-‘_. , v 1
v "heightenéd'sengitivity'émong young people" to their surroundings.22 ‘

~ a | .

VJ;/;lTakgﬁ"B}:ifsglf, it could be an examplé of‘éoais pure1y_£g£?the environ-
.mént,:bug_"se;sitiviéy" to the surrﬁﬁndiﬁgs would almost éertéinly'iné
.clgdefknowlédge_gbgg&laé 1éast some p#rts of the'environment with'ﬁhich_

. ReveLle;is';oncérned. Many of tﬁese components are not.directly obgerv—:

N : ' L) é ’ ‘ 4
. ' ... able, for they include comparisons: awareness of "the depletion of nat-

0

ural resources"

-

and the "proliferation of noxious wastes' requires knoy-

)

S - lggge of pristine donditions or some base data, and sensitivity to the L
o A v . 5 B

"depletiqp_of”ﬁatural resources"‘dcpends upon kitowledge,of mining and

industfi§l'tcchniques and‘of what ﬁappens,to discarded materials -and

E)

o
domestic wastes. 5

. ¢
. - . .
¢ c . . .

Revelle's ‘stitements concerning.the role of education' and the

\ . definition of environmental education in the Environmental Education Act N ¢
are complementary. Revelle appears to advocate ;bucation for the envir-
: ’ : TR N : L o .
onment, but the conQéxt indiggtes that some education about .the' environ=

“

ment yis impliéd, As it stands, the Environmental Education Act defi- b
. ) ) ' 1
N ot . . ~ .
"nition is almost purely about the envirohment, but the context shows
: > !

L] . €

) ~ a clear intent to include education’for the environment. In reality,

.
4

- both are examples oftthe class of environmental education that is both

- -
for and about the environment, These two examples illustrate the im-

v

portance of examiniﬁg definitions and statements in context when there

7 . . \ ¢ L ™S

22Rdger Revelle; Nev York Timés, January 12, 1970, p. 75. ) .
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~pract1ces and influence their behavior Clanly thése are not exam-
"y . ' : ples.of education abéut the environment, or at least, not adequate edu-

- fe . R Lo

. . . . : N . . . ¥ . .
cation. about the environment. The reduction'of ‘léad in gaso¢lines is

‘achieved<by the addition of hydrocirbons which; when burnt in the en- -
i ‘T gine increase the output of 3,4 beanyrene a potent carcinogen 29.
|

Unthinklng ‘use of low—phosphate detergents can also have unwvanted side«

A}
'
*® .

effects some - of these detergents reduced the phosphate content by sub™:

stituting a n1trogen based compound,. NTA, since reroved-from use, which
would also contribute to excessive fertilization of receiving waters]

. others used extremely high'concentrations of alkalis which caused derm-

atitis in susceptible users.30 . '

Blanket bans on.fertiliaer and pesticides, emotionally advocated

by some of the puﬁiic educaLlon groups, are also likely to be inade—

o - " quately considered from the poin ”_vaew of unbiased education about
. . A ] .
-~ : - . . V T ‘ M -

the environment; there almost'certainly will be adverse effects on ‘the

in S ' " well-being of individuals if all use of "synthetic" fertilizers and
— . '

28See Carrett de Bell, ed ,  The Env1ronmental Handbook (Neu

York: Ballantine, 1970), for some examples of these viewpoints, sbpe-

'-,\..'
s

".«idlly pp. 300-306. (Note that not all included articles take this act- )
ivist position: many advocate a careful, rational - approach) ther 4

. -’ examples of the slogan-based campaigns include student grougs active in - -
promoting recycling of glass, 1nc1ud1ng action to initiate.local legls—

lation to, ban use of non- returnable {bottles in Worthington, Ohio, use of

low—phosphatc detergents; -and establishment of "Waste Watchers" Centers"

to recycle glass, cans, and paper. Other "hints" for so-called ecolog-

ical 1living can be found in Dirck Van Sickle, The Ecological Citizen:

. . ®Good Farthkeepingrln,Amerlca (New .York: Harper and Row, Perennial L1b— .é
‘ : rary, 1971) :
29

This exémple is discussed more fully in Chapter VI, where .
appropriate references are given ‘
I, ' : '
: 30Allen‘L Hammond, Science 172: 361 363, 1971
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. ; pesticides is prohibited Public health authorities woui@ lose valuable
. a - weapons,. and the social effects of possible reduced agricultural prod- ' '

) ' .
. . ¢ . . . .
° . . . - .

uction-in some areas of Lthe world could be great. A more reasonable_

] * .7 . . - “ Lo ¢
r . :

stance would be.to advocate applicatidh of pesticide and fertilizer only

J - [y . ol
A ' 4 ’

} T ) after a comblete analysis of the costs, and benefits of \both courses of
. , : y ’ 1.. . ) ) . ) * . T
action--applying and withholding them--in each particular case. ' (Econ-
. . . . ~ . . . . /‘ o

- - - - . .
X omic, social, and health factors are among the costs-and benefits that///;//

) should be considered) , ' o ’ ¢ B _ //)

%
Advocates of simpfistic attitude changes wou]d count their edu-

cational program a success if the members of the public accepted the

“e

attitudes 1mp1ied in their slogans. It would piobably not matter to

(
them wvhether these attitudes wvere adopted on

N .

H//;asis of a thorough ex-

’

amination of_the consequences of the altefnative behaviors substituted !

s

for Epose deemed ”ecologically bad.”” The end reshlt,‘and not the,reason

‘for holding the attitude, is prime_iﬁportance to these groups.

Tﬁesl activist programs are extreme examples of education for the envir- -

P

onment, which, perhaps because thelir proponents ignore much data about

the environment, may not assist in achieving the ultimate goal of the Bt

activists—-a life that dves not disrupt the ecological cycles.upod this

planet. - .

" Authors whose positions on environdental educatioo imply pro-
‘ grams with characteristics reseooling'the class fedocation about the en-
yironhent' often reject some of‘the featutes.bf:'education for the en-
| viroﬁﬁeﬁt', whether id a cohbined progtﬁm br -a program oriented toward 3

a single goal. Statements of two of these authors will, be used here to

illustrate the arguments used. .

o .' .‘ﬁi“—ﬁ\¥- A E .o :l:?jl ' - . |
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Ivany is spjcifically writing of the role of seience teachers in -

environmental education, and his position demonStrated in this instance '

, may not extend to environmental educagion programs thgt are based on
o . . . . : 7 . . . .o
" other disciplines,” or' the non-science components of a multi-disciplinary

v * 0

program. However, he argues consistently for "reason and the intellect-

\ ual pursuit of understanding the environment”\and against what :seems to

him to be the more popular approach "through immediate action under such
- glamotous titles as 'ecotactiésf or 'environmental action'."3! Acéerd-

- ing to Ivany, "the most alarming aspect of "the educational ptoblem is -4

»,

the _apparent inability of our teaching to create among students an in-

. ! }
. . * - .

tellectual posture towards environmental'difficulties . « » Increasing-

P -

ly, it seems,-our students are denying that l;ational—empirical ap- . ‘ ’

proaches to problen solving / are feasible."?

-
¢
’ < ! ’ ‘

, 0 Im his reaction to O'Neill s paper that recommends that Aust-
- " .ralian schools becomlainvolved in ' actlvely promoting ‘the restoration
w33

,and preservation Ne quality of .our Lotal human envixonment,

>

Morgan argues that in a society that values indépendently thinking L .
0

adults it is "improper for a teacher to set out " to develop a particular
Y

[ - .
-

attitude in his students to a particular sociﬂl,question."%ﬁ (Er9iron- s

\> . . ' P -~

L]
- mental .issues are included among drugs, war, racism, and censorship as
. ‘ - . [

- . ~ Y ) . . !

9

- : T 31J W. George Ivany, in Environment: Readings for Teachers, ed.
J W. George Ivany (Readlng, Massachusetts: Addison Wesley, 1972, p. 4. ;
321bid., p. 6. . B . . P
. 33

Beverley 0'Neill, in Lducation and the Env1ronmental Crisis,

- ed. ‘Jeremy Evans and Stephen Boyden (Canberra: Australian Academy of
> .Science, 1970), P. "48.

b -

: _ 34David G. Morgan, in qucation and the Environmental Crisis, p S
. ’ ' 50. .
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. examplés of sogial questions). . Elsewhere Moréan supplements th}s ethic- .,

o al objection to the inculcation?bf particular attitudes by a pragmatic

.
A]

| ' objection: "there will be many social ¢ .;tions of the future which we
cannot yet foresee, but which. students v ave to face"3> Therefore,

we will fail inour task,of preparing &« s ko face ‘their futures if
. s . * ' ) . B
we only provide ready-made attitudes to ; usent problems. ' )
: R TN

Morgan's position suggests that he would agree with Ivany's

| . : comment that "ways can be found- to support and encourage action.and per-

, ..'

\ sonal involvement w1thout Jeopardiziug the stance of respon51ble science

teee?} .36 Both are concerned with the preparation of citizens who ' L -

\

v os value rational thought°‘ citizens who are ready and capab]e of Lacklinn

. 3 D
all social issues responsibly and capably——as citizens--wherever. and Cet
- ) v C
. . . MRS B
whenevér they-og_:cur."37 Both authors do have, therefore, some over- o ~(

. - . -
-

, tones of education for the environment in their positions, but_ - their -

. ‘basic thrust is rational education about .the  environment. \\¥
‘) ' . Ivany is closer to advocating 'education for and about the -
. - ) s . ) ) ) , : .
environment' ' than Morgan, who notes that "information on"man's

effects on his surroundings merits inclusion in school prOgrammes

simply because At is part of man's 'culture."38 Ivapy is perhaps ) -
more inclined to advocate a position that implies tha;/éducatlon

+ about the environment is a prerequisite for effective solution of the

’ 5David G. Morgan, in 'Biological Education in Australian- Sec- . )

LY ondary Sc ools," ed. A.M. Lucas (Duplicated report presenLed to the s
Australian Academy of Science, 1970), p. 93.

. . ' : 36Environment: Reading$§ for Teachers, p. 4.

) C 37Education and the Environmental Crisis, b. 50. . ‘ i o
P ' 381344, R

®a
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problems of the environment .3’ ' v

' ., o od

- - . v

The. dispute over tlie use of educational systems to inculcate

Lo s
L] s, .

specific attitudes and produce certain types of "ecologically sound be-

havior is poténtiall& the most important difference between environment-, °°

al educators. The-other differences may become” acrimoiious, but it is

relatively unimportant whether the instruction in environmental educa-

-

tion programs be conducted_in;the environment; in any case, it is a S '//.
question that can be settled by empirical experiment. If the .goals. of '
the program are achieved more effectively or efficiently out of the

.
» .

" classroom, then there are grounds for advocating teaching,in the envir- +

onment aréhnd the school.f The questlon of including delibexate atteupts .

‘. ’ .
.

to produce an attitude change in’a d1rect10n ‘thought desirable by the

teacher, school system,_or curr1culum developer is not so easily set~-

I

. . . L4 (

.tér. o . ! \ “\ ‘ . . r‘.&,.
. . . | . . : ) - R -

" Referent and Components of 'Environment'. There is as .much di-
g I. \’ . ’ \ = * ..
versity in the referent of 'environment', and in the components of the
\ e

environment of the referent c?nsidered relevant\in discussions of ‘en-

s

vironmental education as there is in discussions of env1ronmental .

deterioration"orn'environmental problems'. Some discussions are
L ]

-

’ . “ o ) -, 9—\
mainly concerned with .the environment of the specles{A some with the

~ o
2

3% nyironment: Readings for Teachers; p. 4: i'Apprnoprn‘.'a_(l ecolog-
ical education demands prior knowledge of interactions in the,bio- ' °
'sphere."

~

AN
without "suicida onsequences is clearly refering to the species ds a :

ods of interaCt¥8EJWLth his ecosphere canno? be continued indefinitely
1
whole. . : . .

tled; This question will be exapined in more detail in the next chap- $t> v
. L

- OEnvironment' Readingskfor ‘Teachers, p. 3: man s present meth- \
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5y A

" -~ " environment of‘cﬂe sopulacion of the United States,?! and otﬁérsbwifh §
9 ' : -- ) ' .'.‘_ . - . T
) v the environment  of .the individqalnag Some programs include ‘other

- people' as part of the environﬁent;43

others include 6nly .thé more-or- .
.less patural biophysical environmenti44 but 'some include human arti-

N4

2  facts as,part of the environment with which they .are concerned. />
. ¢ . .

. A
: .
o . .

- ‘ All these variations of referent add'of components of the taqtal,

— .o o -

i 0 .o alPublic Law 91- 516 Sec. 2(a): ."deterloratlon of the .‘}f en-
vironment and of its ecological balance poses a serious'threat to the :
erength and v1ta11ty of the Natlon. . ‘ S ’

) v . y L E
ey : 82por emample, the Wave Hill Center for an1ronmental Studies o S
o “considers 'environment' to refer to' the "Lotallt) of all the ‘external -

‘ conditions and ifffluences affecting the de¢velopment of the individual, "
" (undated dbscrlleve brochire distributed by the,Wave Hill Center). A :
description of thé Wave Hill program cdn be found in A Review of an:r- - L
onmenLal quc?tron for School Administrators, p. 51 . ‘ v ’
R - 43In the Wave Hill program 'environment' includes ‘the Leacher e _ :
.and other children within'the classroom, (Wave Nill Center foxr Environ- - )
. mental Studies, undated,duplicated papér: '"Meaning of the word 'ENVIR-
_ONMENT '+ in the title: Urban Environmental Education Program,” p. 3). G
‘..See also A Review of Epvironmental Education for School Administrators ,
o - for descriptions of other programs that Ihclude 'other people' as. part
' Tf' of the environment:. "Amdricans in Cities," (p. 128) is designed to . -
give information about the social and cultural environment of individ-
uals; Hatvard University Social Studies Project materials consider pol-
itical science. and:ethics, (p. 103). (The latter prOJeCt appears to
have been included in the review because of its consideration of skills
needed to effect environmental change,/rather than as an example of ed— o

«

ucation: about Lhe env1ronment)

RN . _ 44The Conservatlon and 0u§door Educatlon Program of the Apn RS
" -Arbor Public Schools Mstresses the study of community natural resources g .
under natural conditlons.t Ib1d., p.38. = ‘ : : - "
e o 45The National Env1ronmenLal Study area program of the National T S

Parks Service includes sites that are.prlmarlly cultural and h1sLor1c ) St
in addition to those that preserve samples ‘of 'original biotic’ commu-~
nities. Ibid., p.~ 48. -

v

-~

- » - ryp= .
‘-L [ Y

R
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environment considered relevant are logically sensiﬁle, and all can

— . . . N

. . IS '\'\‘L\ . ‘ . o .
,count as positive instances of 'environmental education'. We saw in

T, K Chapters II and IV that the appropriateness of the particular referent-

., chosen, . and the components of the total environment cornsidered rele-
- ) ) : pent _

o

.vant, are a function of the purpose of the investigator. Similar}y, ii

.- . " environmental education, the adequacy.of a program can only Be judged id

- ' 4 . - .

. A .‘ .0 . o .
. : relation to the purpose of conducting.environmental education. Thus the

-
’ . . . [y '

. IR chbiée of progfah depends uponhan analysis of the purpose. This choice,

: y. . and methods of comparing different purposes for environmental, education,
v N . °
are examihed. in the'next chapter. ' o "
s  Bummary A ' ) . ‘ i
' ) . . Al . N N N "
\ : ¢ 'Environmental education' may refer.to agg one of, or any com-
- . . . [ .

bination'of, education about, for (the presexvation of), or 1gvthe en-

¢

] _ vironmenq." The first two primary classes”ére distinguished by their

goals: ‘edycation about the environment aims at producing a knowledge-
‘ o ~ able individual; education for, the environment is intended to enhance or

v Lo ) \ LI < ! ' i

" maintain thé environment of the entity, usually human, being considered.

t

“ ' .~ - Education in the envifbﬁment, by contrast, is a description of a peda*—

) . . : [ .
o -~ gogic technique. In.most cases. vhere environmental -edycation refers to
N N . ST

- . 'éducation in the environment', 'environment' is intended to mean ‘out-
- side the classroom."
Edubatién for the environmeant entails producing persons with the ° , o

. i N )
technical or social skill$ necessary to achieve the goal of the program. ‘

B . . ) ) ’
Although it is not a necessary distinguishing feature of programs for .-

.+ the environment, many discussions and examples of this class stress the

. inculcation of‘attitudes_favorable,to the preservation and enhancement’
. i ' . ‘ ) »

Q / B L T 7 | ‘ ,~/’;<1;?€i g o , ’ ,. N h ij
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)

of environmental quality. It is t':h_.e emphasis on attitude formation that

K N : . ‘ 1 .
leads to some disagreements concerning the propriety of attempting to ed-

. [y

-t

ucate for' the environment,

ey

In many cases thé-definitions of environmental education given

x in the literature are inadequate and mislecading. It is necessary to ex-

. . P . . - KS A . -
amipe them in the context of the program described to determine what .

~

class of environmental education is intended.’ Unless&{thé intended class,

is known some incorrect ‘assessments of the programs could be made.

i . .

+ Existing environmental education programs- consider a range of
. 'different components of the"'l:o'tal‘envir'onm'ent of the entity used as the o

'referent of 'environment'. The refglent used also varies, some using

. the individual human, others the pbpulation of the United States,  and

some consider the envirom&ent of the human 'species. Most existing pr,c'f-

.grams are interided to’'be for the environment. Although many hav: com-  °

- .

. bined goals, for and about ti& environment, the for ‘goal’predominates.
. Y A - . <

A . :
[




" made at random, nor is it completely arbitrary. As Green indicates,

'rezcsonable men may differ in their judgement. We are, therefore, un-
"the same progrdm when deciding among a set-of competing programs. - We

: ”fnakirig the deeision to .develo"p or implement ‘an environmental education v .o

'progr.am,fﬂ and exemplify t:hefy'pe of argument that may be used to juetify

/f\\\- " CHAPTER VI - -/

CHOOSING AN ENVIRONMENTAL EDUCATION PROGRAM

Choices between: environmental education programs must be madeé

on the basis of value jix'ements." That is, the choice cayo.Rbe

\

-

judgement:s, as distinct from mere guesses, 'are always objective in the '

sense that t:hey rest upon rcasons, grounds, rules, or principles. nl

¢

However, the grounds of judgement are not absolute or conclus:we, and

able to provide any techniques that will ensure that all people choose

can, however, provide guidance on the issues that must be faced when

the final choice.

- ~ It is important to note fn connection with the status of value. °*

judgements that* there may be disagreements between alternate positions

without formal contradiction. That is, except in the case of -internal -

: . ; <T
. . P -
inconsistencies, it is impossible to use a method of contradiction to : ‘ ! ’
. -~ . - . . .

" Hill, 1971), p- 178.

1Thomas F. Green, The Activities of Teaching (New York ‘McGraw—

: 130 \\/_\
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"disprove" a position about the goals of education, 'environmental ed-
«* ucation' or any other type. Argument over the appropriateness of the

goals can proceed by'using emotive language to convince-one's opponent

.

of the worth of the case, or by calling attention "to certain-facts that

oné suppeses him to have évgrlooked."2 These additionél_facts;zohe

\ .
hopes, will lead the opponent to see tlie undesirableé consequences of

. his position and the worth of one's_oWn; The argument will be settled

if, given\a set of ,facts which arq.nbt disputed, and prior agreement
‘ - we. .
.on criteria, one party sees that his position - leads to consequences

o .

. . 3 S
at variance with his real intent, and concedes that the alternate po-
. L e 0 . )

sition is more appropriate. 1If, however, the agreed facts do not lead
. L 4 . B

o b

one party to concede that his position .is reallyﬂuntehable,'the parties

. @

- conflicting values is true. R s - ,

' .\ ] ' *
al education programs have been:implied'in previoué chapters. ‘In this
L - . N \
: chépter'they'willibe discussed explicitly, examining some of the evi-

dence relating tp each, and a choice made in each instance. The final

L ' .

program will be by no means the only possible choice. Ifmy be attacked

by challenges based on a number of grounds: I may have been mistaken in

N

on an ethicai system different from tB@ reahers, and_evi&énce that my
oo ’ ¢ : _

Msysteﬁ leads .to an untenable position could induce me to éﬁaﬁge my

I 2Al£red Jules Ayer, Language, Truth and Logic (1946. Reprint.
~New York:Dover Publications, 1952), p. 22. "

. . ' LS

N t . . ' . '

must continug'to diéagree,'for there is no sense in asking wvhich of the .

,"‘1*”“;‘Many of the issues: that mist-be faced when judging ehvifonmentf'

set of criteria that I choose to use to judge an environmental education
r - ) - v

the:interprepation of empirical evidence; I may have made a choice based -
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choice: or I ha& not have'fprsegn the iﬁpliéatiohs of a set of empiri—_'
cally correct data taken together. But it would be inappropriate to
propose an empirical expefiment to falsify my value judgement; if it is
truly a value judgement there is no way in whiéh this can be done,

The discussion in this chapteriié intended to serve two pur-
poses; First, it_pfeséhts my choices coﬁcefn;ng-the issues that must
. /A\\’ . K . )
be considered in discussing environmental education: the purpose of
‘_ - " : environmental education; the referent’fof 'environment' that is used;
the components of the environment of_thé entity used as referent that

are relevant [for the ' chosen purpose; and the class of environmen;él pro-

. . - . ~ .
. gram that is|to be developed. Second, it is intended to illustrate a

e e

" method of approach that could be used by peréoﬁs wvho might not make the -

v o

-

same value choices.

L The iﬁplications of the position derived in this chapter will

~.be more fully demonstrated in the following chapters;. in this chapter
only immediate reas{Qns for the choices are given.

BERY
Purpose’ and Referent
SR

-

PR

‘ .As shown in'Chaﬁter II, the fundamental decision that must be

% ’ .

LI .S

madg i;’détermiuedtﬁy the pyrp?é' of consiﬂering the-eﬁvironmént;'unlegs
tﬁis is clear thereﬁig no basis for choice of refefent or for tﬁe
assessment of the rélévanée’of any component. of the environment dﬁ‘the
'énéity used. The reason; for our consideratioﬂ of the well-being of
individuals in making enVirogmental éecisioné’weré given'in Chapter III.
iThe-c;se wiil not be re—arguéd‘heré; mérely-supmérized for the sake.of
"continuity in’ the following discpséion; : . " - oo
_ ' \ S 1 phosé the we}l-being of the-individual ingfé;d of éhe | » v 1."
Q@ .- v . . ) R
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[ ~ ya

" continuity of the species or the power of the natioh, for the latter

’

two positions can:he‘used'to.justifx tyrannical oppression ‘or genocide.
This can, and do:és, lead to denial of individual freedoms because of
r - . thefdiversion:of economic andvother resources to the ends of group su-
: R periority., At prssent, the move to defend the power of the nation-
state can lead -to situations where actions can lead to grofp, perhaps
species, extermination--by nuclear catastrophe, for example. -This ‘
would of‘course eliminate all chance of individual welllbeing as well.3 ‘ ’
- The defense against.the-argument_that.concentrating on'the well-

being of the individual is.akin to advocating anarchy is'g ve earlier’ -

-

. G

well—being requires consideration of the we11~being of others, for co-

operative efforts are needed\ The argudﬁnt that the position is Utopi—

.'\ ~\
an; thus an unobtainable ideal, and therefore not worth pursuing, was
. > ) -

) Al
.also rejected earliQF.

-

. . .
° . . . . .

Relevant Environmental Components ? oo

. When cons1der;ng the well—being of the individua1, all parts of

the Universe other than the individual that have a. potentia1 effect on

'his well-being are relevant As.used-in,earlier chapters, "well-being"

includes at'least physical health. In addition, however, aesthetic sat-

isfactions and freedom from acute psychological stress age components

of ' weél-being """ They ‘are useful concepts upon which attention can be\.

. focussed, a1though they are not necessarily distinct from physica11 !
~ : : . : .

3Bertrand Russe11 Has Man a Future? (Harmondsworth Middlesex:
Penguin,.1961)
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health.ﬁ Given this'purpose and extendéﬁ'definition of wellsbeing we

can briefly examine the major groupings within the Universe external to

\ the individual, and determiné whether they are relevant components of

~ - ™~
-

the environment for our purposes

One useful c1assi£ication of the parts of the Universe external

to the individdal considers three broad classes: the ahiotic compo—

]

nents; dther species (biotic components)i and conspecifics (socio-cult-

- § o = U

. ural components).

 Abiotic. It is c1ear that at least some of the abiotic compo—

i
o

nents of the Universe have a/%arked effcct on physical health. Caves .

or other non-living matérials such as sandstone blocks can be used to

\?{provide shelter from the extremes of climate, which are another mani-
festation of the abiotic environment. Electromagnétic radiation inter-
acts directly with'the indiyidual, assisting in his?s&nthesis.of vita-

. min D, perhaps causing radiation sickness, acting as A carcinogen, and

providing sensory stimulation via the retina.

<

Aesthetically, the’form of the-earth s crust can provide psycho-

Lo

: . h 4 . . )
‘logical satisfaction, as can the interaction of light rays with clouds

¥

and raindrops.’

There can be 1itt1e argument that at least some abiotic compo-

PR

nents of the tota1 environment of the individual are re1evant

e L . ) . . _ - . f/:
“Some of the factors 1abe11ed psychological', rather than z,,‘ S A o
'physiological', may be a function of’ fgnorance. Perhaps additional ’ .
physiological data will explain some phenomena now called - 'psychologic-- ;
al'. The distinction made here is not intended to imply that there is : :
necessarily a dichotomy between physiological and psychological factors. . B

A

. . é ' . - N2
. ) . o ! : X
. .

:( [ .
‘ 1»43 o !
7 - ¢ 5 B
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Biotic. .Thefe is no 'doubt tha;.soﬁe parts of the biotic envir-
onment, other than other humans, are ;élevant components of an individ- < %

ual's environment when we are considering his well-being. Other organ-— . RN

Ny
t

. isms contribute to his nutrition; e.g., food¥plapts and animal protein - . -t
[ - . ’ sources;’his shglter, e.g., naturaf fibres; and,~in some cases, his
| . .

.psychic satisfaction, e.g., yeasts (fermented beveréges): Other organ-—

¢ | “isms can also affect him adversély; by. causing disease or competing

with him for food resources, e.g., tuberculosis bacilli and.corn-stem

. R ) . .
_ .borer, respectively. ‘ . * . '
* . . : N " " -

: : - .
Socio-cultural. 'Evidence that * other people are not normally

| spoken’of-gs_part of the environment was ﬁrésented in Chapter . .
For our purposes; however, ﬁhey are relevant. components of the géﬁifon- _
ment pg;an individual. They can adversely affect physiological well-

’

being/;nde; some éircumstances, and it is essential that some other . : *
C .

_person care for infants for at least part of their lives.
,// : The personal satiifactions Sbbained’by contact with other mem- -

- ;//'befs of ‘the species are also reasons for considering socio-cultural

components of the total environment. The opportunity to participate . ' ‘}

P4y

tn sport, musickl and theatrical productions, or conversations con-.

tributes to a person's well-being.

. ' ' ' ©
For our purposes, then, we are interested in a larger set of

- "~ the components of the literal environment than are included in the .
environment-_“ But because of this extension it.is important’ that the
Ny . N . B . - . .

. compoqénfé being considered be carefully specifigd so, that this usage . o

will not be confuséa/witq the common implicit meaning of the environ- , s

jent. -
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Priorities Among Environmental Components.- The factors that

affect the well-being of an individual are included in the abiotic, bio-

T. I
. s N LA . . .
tic, and socio-cultural components of his literal environment. However,

not all of the components of each pa{t of the total ehvirqnment are
equally important. This poses problems in environmental education for ' D

it is necessary to select the subject matter to be used in courses,

~

vhatever class of'environméntal,educatioq program is selected. The edu-

cator needs some method of sglecting the factors that he'will include.
.- Some selection criteria ddbend upon . the interesés of the stu-
&ents, as well as their setting. Desérip:iops of the ecology of the Af-

rican elephant in the Tsavo National Park dre'probably of less import—

.

ance to a resident of Coonabarabran, Australia, than a consideration of
the}kangaroo/sheep/native—paéture system of the local pléins. But both
these examples may be relevant whén considering the general principles

tof'population dynamics and competition in a Cleveland, Ohio, classroom

. . _ 7 .
folldwing an examination of the ecological relationghips in Lake Erie.

-~

In addition, considerations of intrinsic importance to.thé well-
being of the individual can help determine the factors to be includéd.

.
—

.. Something that is likely to have a draétic effect on.the individual is

)}

clearly more important than something that might affect him slightly if =

‘he ever comes into contact with it. This is a particularly important
. '. . v v ‘ . N ‘ -~ N . . < -’
consideration if the knowledgeable individual can facilitate interact-

ion with a favorable environmental cohbonent, or avoid .a deleteriocus 4
effect. If we.appl& this criterion to environmental. education in the

‘United Stateé, we-find'thét more emphasis should be given to syphilis
. and hepatitis than to sleepiné‘sicknesq or trypanosomiasis when o

i . .
. - .
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considering public health. .

A

If we apply the same criterion to the abiotic compcnent of the

environment of an individual, we have to consider~the effects of such

things as energy supply, the use of land, and the'supply of minerals.

It then becomes difficult to rate the relative importance of an enérgy

supply and a source of steel' for example. The two types of necessity

.. are not apparently measurable 'using the same comparative units. (_As in
/

Lhis particular evample both’ things are likely to be ip&erconnected

2

and it appears a futile ekercise to unravel them and decide which is

5

1]

more fundaméntal,

" If, however, we'examine tne'problem of_ranking—prioritiesﬁby

: ©n y ’
-considering specific aspects of well-being we can begin to establish

the contribution of the various relevant components of tne environment. -

Consider the well-being of one individual If he is to be in a state

. of well—being his life must not be threatened he must be psychological-

oo ly healthy, free of serious disease, able to make any'contacts‘that.he(

P Y * . . )

. 5THere have been attempts to develop common scaling techniques
to "allow numerical estimates of total envirommental impact of a pro-
posed projecty\and to ‘determine the relative importance of particular
components of proposed actions. A Battelle study developed an Environ-
"“mental Evaluation System for water resource planning, /Norbert Dee et ~
al., "Final Report on Environmental Evaluation System for Water Resource
Planning to Bureau of Reclamation, U.S. Department of the Interior. Con-
tract No. 14-06-D-7182," (Columbus, Ohio: Batelle Columbus Laboratories, .= .

. 1972). / Use of the’ system results in-a score in Environmental Impact -

oUnits 'with' and ‘'without' the proposed project The Environmental Im-

pact scores are based upon multiplicatign of parameter importance “and
environmental quality. The Batelle group 1dentified '78 parametets,
assigned relative parameter impGrtance’ units on the basis of several in- '
dividuals' subjective value Judgements that are treated by a technique - : .
-that '"is systematic in_nature, minimizes individual bias, produces con- '
sistent ‘comparisons, / and/ aids in the convergence of judgement " (p.
103), and provided criteria for converting measurements. of the paramet-
ers to an equivalent environmental quality scale. Results of a test of
the proposed system are included in the rEport. '
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desires with other people and with organisms of other speclies, and he-

must be able to co-operate with his fellows to minimize conflict and

/
maximize mutual support.6 . ‘

. . ///, ‘We can attempt to rank thé;e conditions needea for well:béing
v . by asking "Is thér? any cépdition which, if not me;, w0u1d~c1eariy and
unambiguousl; result in an adverse éituation,'xégardless of the satis- °
faction of the other rééuiréﬁents?" Taking the extreme condition can
help focus the situation, so we ask specifically "which of these states
.vmusﬁ’be satiégiedifor the pe;soﬁ to continge to live?" Then wé can ex-
am%ﬂe'the factors in eéch ;f the abiotic, biotic,"and socio-cultural ',
coﬁponents 6f'£he total environment.. K '
~Clear1y the 1ﬂdividua1 will die if deprived of a soﬁrce ofiéeia—
ular energy. Thié supply depends upon three, basic factors:. fo?d; dxy-

-

C gen, and a functional enzyme system. .Ip_ranking environmental compo-

N

nents in Eermg of their’importahce.to an individual's Qell—being.their

. o y effects on these three factors need to be considered. We have seen-in

Chapter IV that there need not be concern about the continued woxld—widg‘

supply of oxygén,\éo this factor can be relegated to a lgwer position on
. Y . - -

. -

a list of important parameters presently }hreatening well-being. But .
'ﬁl..v::. . _ . 7v‘ ..s . .
. 6Although this statement appears to be an assertion of facts, it
R shouldnbe Tealized that there are strong value components présert. For:
. ©esr 2T example, "psychologically healthy" may not be easily measured, for the
. ' _ . conditiomns for psychological health could conceivably differ for persons
: ' with different value systems. Therc are also strong value oyvertones in
_ the notion that one:of the components of well-being is the freedom to -
S -make contact with other organisms and other.people, and the requirement
’ that co-operatdion is necessary. o ' e

.
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there are threats @o the supply of food, and ti. .addition of new

may fhterfere w\ith ‘the

a

chemica%s to the individual's eﬁ?irgnaént
cellular mechanismé Ehat supply his energy.

Food éupply is affected in two basic ways. -Firstly, the abso-
. . lute supply of .food being produced.oﬁ Eagth each year, 'Thefe are a num- -

ber of factors that are known. to affect this parameter. The'increasing“ /

" use of arable land fof building and traﬁépoft-séaceNin_the déveloped

¢

) . | _ countries, the denudation of'land through faulty agriéultural practices, o

including éalinization;bf'irrigation_land, later{zation of exposed trop-
s . ' : . . . L
.- ical foFest sbils, the decreasing fertility of overcropped soils, antl

rd ’

the increased chances of crop loss by pandemics of plant pathogens in

_genetically homogeneous_monocultures are examples. Some of these fac-

-

tors are being counterbalanced: for example the addition 'of artificial-

Al

- .

. ) ~ “ N
' - - ly produced fertilizers, such as ammonia can restore some of the soil ni-
’ . . R :

3 A Q

-~
.

frogen removed byféropping, and the contyibution of*the plant breeders
" who introduced high yielding, disease resistant grains has led to
\ . . 'y . ‘. -

the so-called Green Révolution!' These positiiq?influences alSo need to

-

. o : be examined in a balanced_enﬁiﬁpnmental education program, as does’a

3 . " - R

) consideration of the side-effects of these changes afludbﬁ to in earlier .
° - . . . RN

chapters. : v T ' ST T

&

) - Secondly, effective food supply is affected by the available

' fobi>per(cépiﬁ%. . Clearly, the number of people who have to share the
. & . - . ) _‘ ) .
total human food production affects. the supply available to any ofie per-

son. But sb'do'othgg‘faétors ‘that may fot- be dependent on the size of .
. . . . pl -‘ - . - . .
, " the human population. Political ahd economic considerations govern ‘the .

‘J supply of food- in world trade. United Stabes and Australian farmers

L] ' ...

Q - - . 4'4}? o . "" '. .‘ .o
e R U .
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.have in the past been regulatedby governments who have uséd various «

devices to keep’arable/langyout of production when it yas considered un- *

-, . . economical to produce to maximum capacity. These policies wexe in force

. -
)

L at times when there were shortages of ‘food in some regions/'of the world,

//.’

. ¢ th thev"needy" countries were qot in a position to pay for<the grain.

C N ’ As well asﬁglobal inequalities, pérsonal experience shows us

that not all people in a nominally affluent ‘country are equally well

»
'

,- fed: some individuals may be short .of food, ornunab e to obtain & bal-

anced diet even if Lhey are not absolutely short of food. VariOus eco-

N . nomic and social reasons may be involved, but, they,need not be ‘elabo- .

N , L
rated here. - \“’- o A

.
i {

y
I\

4 N When considering'food supply, it is,-therefore, necessary'to-

0 include agricultural practices, eneréy.supply;for~food distribution and

;” . production;.7 social and cultural arrangements, ‘ds vell:as'the nutrition-

. : . .
N : . \

al compositiaon of the food. In countries where most of the food supply

' is "processed" and has "numerous -additives for preservation, ease of

: manufacturé and'increased“attractive shelfrlife, it, is also necessary '

‘ - . . Bl
T . . .

to examine the health effects of th%se additives _and political con-—.

-

siderations suqh as the/"Delaney ammendment" to the Unitcd'States food

B

[
v

-and drig laws.-8 . ."-__ﬂ S ' S SR

. 3 ~
’ . e . .

7John E. Ross, in a working paper circulated privately, reports
, that "we are using at least one calorie of fossil fuel to place one cal-
s orie of food on the American table.'. a8

8The "Delaney Ammendment" to the U.S. Food, Drug, and Cosmetic
Act states "That no additive shall be deemed safe it is found to induce
. . cancer when ingested by man or ‘animal, or if it is found, after tests . -
. _ which aré a propriate for the evaluation of the safety of ‘food addi- ‘ Ry '
. tives, to ihduce cancer in man or ‘animal." The debate over_ the implica- ;.. S
T o tions of thé Yaw, and oyer the intefﬁrelation of | tEth which are appro- o
: - 'priate is clearly, political,_as well as tachnicéz A recent summary of ’

e ' ST > 148 | ) h . , ’ I v
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Similarly, when we are considering the efféct® of environment-

al factors.on a healthy, intact enzyme system, we need .to examine the

: effects of pathogenic m1cro—organisms on, cellular function, and the

possibility of enayme poisoning by toxins from the environment. :Lead
from paints in older bu11d1ngs can have an effect on children and it

is 1mportanL that Lhe cause of the resulting "disease" be treated di—
g

\rectly, rather than by tihe "ludicrous attempt of the medical profession

;to_leach the lead from peeling paint by.using the -human body as'a car-

rier. Our FDA-approved chelating.agcnts do not work-on walls; we there-~

fore allow children to caL the pa1nt so’ Lhat .we can remove the lead
A

from the children's c1rculat10n,'wbcre our wonder drugs work so well. "9

a
| .
-

Th1s sat1rical comment makes the poinL _very &ell “ve must‘examine the

environmental or1g1n of the causatlve agent and treat that, not just
th; symptoms. . 3 f_“ o ‘

‘ We haye seen fromithis-brief sketch that-when considering uhe
necessity for a cont1nued 'supply of metabolic energy at least the fol-

2

lowing factors must be’ inc1uded )

o

0xjgen ava11ab11ity3r L - "g

Although oxygen may become effectively absent from the tisw///
-\
. sues in the course of some toxic episode, for example caran

.monoxide poisoning, there is no reason to_ fear that a general
] ~ g

’ .

' -~ . -
-

Y .
the disputes between scientists .in different public agengies, and those
not employed by goyernment, can be found in Nicholas Wade, Scieuce 177:
588-591, 1972. . . R
v .9 : ’

Frank R. Freemon, Pefspectives in Biology and Medicine 15: 311—

312 1972, p. 312, ' . -

- ey v
v
- a

.

‘W
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shortage of oxygen will occur. |

. | Disease-~ . : - . .

M”§inee_pathogenic“orgaﬁiSQS interfere with cellular metabo-.
lism, puhlichhealth aod waste disposai practices are“reievant.

t»wwv' ' Ablofdic toxins, for example those in air, water, and food,

:should also be inclﬁded in any cohplete discussion. -

Food suoply——:.

2
. N . Y
L ° R H

) - L . Fa&tors facilitating agficultural productivity, ithe sources

of energy for food productlon and distributlon and the

:/‘4f_ ol ,soc1o—polltica1 arrangements that influepce food supply per

capita are a11 relevant vaxiables. The adverse effects of

.
\

some of the factors enhanc1ng food supp;y on other paramet-

ers of well—being must. also he taken 1nto acepunt,'for'in—

- o §tance,uthe dangers of increased concentrations of fertiliz-
er ions in drinking water obtained from'run—off from agri-

"cultural areas must be included when weighing the benefits

of agﬁﬁculturaL practices.ll.

This one function--cellular energi supply--includes many of. the~

environmental problems that are being considered in isolation bycmany'
authors;. Population size, food supply, waste disposal, cffects of in-

! - ' . .
dustrial wastes’that may contaminate food, the supply of energy for food

]

LY

. fproductioﬁ and dlSLrlbutan, and social and political systems affecting‘

10See Chapter 1v, footnote 9.

11The example of food supply is treated more fully in Chapter
"VIII, where it is used to illustrate’the form that a curriculum based
. on the principles devecloped in this chapter may take. .

159
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‘al, while low levels of cyclamates may produce’a ;slightl-.y greater , '

, the danger_fi:om carcinogens in food may in fact'be greater than the risk-

" of e@ating food contaminated with Bacillus botulinus. But in a less in-

143

distribution of food, areﬁéll include{(_d as part of a system centering on

.the most ‘fundamental parameter of-we].l;-being. .

The ;elat:ive 1mport:ance o—f each of the fact:ors affect:ing phy51-

ological healt:h ¢ould, if necessary‘ be 'determlned in t:he same way:

food supply 1s:'more, import:ant: than an adequat:ely balanced diet, for

. -

wirhout: _any food the 1ndiv1dual must ve;:y soon .die; th:h a defic1e_nt:
) o . :
et he can survive, albe‘lt: under_some stress. The presence of low
evel carcinogens in fodd is “of less absolite importance than the po"ssi-'-/

bility of botulism, for t:h’e latter is almost certainly going to be fat-

1]

chance of death from cancer at.-a relatively long time in the future.
Qs .

The particular factor of greatest concern will also vary wit:h the lpca-

‘tion and degree of development of the society: in the United States

LI Y

dustrialized count:ry the risk of death from pa1a51t:osis may be greater
than the danger from either bot:u] ism or carcinogcns added to food

Similar ana_ly51s could be made for psychological well—belng. As

indicated :Ln.Chaipter, IV both abioti~ and living portions of ‘the tectal ‘en-

vironment affect a person's psychological health.. Environment and the

IR

Social Sgilences: ‘PersLect:ives and Applications contains ‘data on the

factors that affect satisfaction with housing areas, recreation facili-

. . .
- Ty

ties, and architectural and administrative atrrangements of °’

.t ’ . . . Al
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vinstitutions.lz The papers in this c'ollect‘ion,. and the references Eh‘éyl -

cite,’ can be used. as starting points to analyze syst:evms‘cent:ere.d on ‘the
psychological wel#—beiug’ of individuals. ) - | ™
' SR . ,
As well as minimum réquirements for physiological and psycho-
» . : - .

-
~

s : ' - S E _ . ,
1ogiqal well-being, the effects of environmental variables on paran}‘et;— '

ers that add to 'well—bein.g, but which are not ‘absdluteb;,.»esséﬂﬁ't'ial,,ma'y"

be considered. . Such factors as the supply of _pér’éonal 1#153nspo\1t: comne o ’
'. : . "\

. L

into this eategory. If an individual's desire for transport more-or-

T \ﬁml ss continually availéble'is; to ‘he s‘atisfied,' there are a numLier\:)c;f
' fi&s\ that must-be pfgsent: in his env.iron'ment:.- H.e'-must: have'a've—\

hicle &t his disposal, although not n"ecessarily. own it:‘ priﬁately"; there ‘ ]

mu'stf be fuel available'for the véﬁ@élé; and some sort of right:-'bf_—way .

over which-itiQan move, * 'Ih‘he’e.xact nature of the fuel and of the right-

of-way will depénd upon the type of vehicle actually used. The costs

and bencfits of alt:érnat:e type‘s' of veh:i.cie, ranging from private car to
a"dial-a-bus public transport system, can be calculated if all necessary
oo . " , . - ‘ -

data are kﬂb\{p. Analysis of the costs "of each alternate method of meet-

~y

ing the "need" must include an examination of the effects each has on

the prime requirements for well-being. For example, the effect of ex-

haust gases from an internal combustion engine on enzyxﬁe systems needs
to be compared with the chances of sickness taused by wastes from power ’ .if'

stations that-éould be necessary for chavrgin'g bat:t‘e.ries of electrically

Opef'ated, \Lehicleé .

. . . oo
- .

¢

l:.)'Joach:i.m Fy Wohlwill and Daniel‘ll. Carson, ed., Environment
anc_l the Social Sciefices: Perspectives and Applications (Washington,
D.C. ¢ American Psychological Associa/tion, 1972).
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The-emphasi$.on the fungtion desired, i this case personal.
transport, should lead to a more adequété anély;is of theﬂgelevaﬁt com=,
pohegts of thg enQirégmeﬁt'than ;‘s;mple considetﬁtidn of the costs'in—
~§ﬁrpéd when, a private c;r is‘manufaétﬁred, uéed; and disposed of. It
av&idS‘limiting discu;sion to'pfesent methods of acﬁieving the desired;‘
end. | i

Similar analyses could be made of other compoﬁénts of tae well-

| being of én.indiQidual, and finally, a list 6; functions thé@ sﬁould be
fulfilled would be produced. It is this list, Tather than a list of ‘en-
vironmental parameﬁers such as watqf, air, "pollution," fuel éupplieé,

‘and mineral resources, that should form the bésig'bf an environmental

education program.

S

v

ion of well-being, rather than on the environmental varfhblgs them- .

_selves, has a number of advantages. It facuses attention on the rele-

1

vant parameters of the environmental variable, &nsures that they ‘are

not considered'iq isolation, and facilitates;tﬁe recognition of gaps in .

our knowledge. Specific examples of the effects of some environmental

variables oﬁ'well—bging are givenAin Chapter VIII.

Class of Environmental Education Program o '

My purpose for considering"enGifonment' mcans that the goal of

_ any "environmental" program I design should be the enhancement of the

environment to facilitate 1ndividual well-being. This is clearly an ex-
. ample of 'education for the environmént'. Thus, according to the analy-
sis in the previous chaptqg, my objectives must include the production

of the appropriate interﬁétive skills. - The production of specific

333 7

Basing consideration of environmental variables on the criter-
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attitudes is also a possible goal of such a pfogfam, but the prOpfiety-

of inculcating attitudes must be considered. In add}tion, I must decide
'whether the program developed should have any characteristics of 'educa- .
. ' L ) ’ .
tion about the environment' and 'education in the environment'; that is,

.

, Whether the program will be an example of the combined class of environ-
. ' ~ '

mental education. . . .
N b

The justification for including 'education about the ‘environ-

ment” and 'education in thé environment' as part of the program must be'.
. . A ) . \ ‘ -
empirical, If there is evidence that persons who are knowledgeabig?’
- about the effects of environmental parameters on individual well-being

!

can facilitate.thelr own -well-being and/or that of others, then educa- ;u'

< . tion about the environment should be a feature of the program. Similar-

- ly, if personal expefiende of environmental influences is advantageous
in achieving the goals of the program, then the teaching techhique,
" 'education in the environment', should be used.

/sl
Identification of the assumptions concerning the.,relationships

of knowledge, attitudes, and actions, made by environmental.educhtors,
can help guide the empirical questions that must be answered when mak-
ing judgements concerning environmental education programs. Identifi-

cation of the assuméd causal links can specify the typés of data needed,

and, if any set of assumptions if shown to be untenable, then environ-.

mental education programs based on them shopldlnot be adopted or emu-

lated. . : - . e
- . Sometimes these assumptions take theé form of a sequential flodel

3 . T b
- K

of the relationship between knowledge and actions. Southern,. for exam-

ple, explicitly prOposes'"that if the child acquires particular broad
y




‘ - i | R
environmental underotandings (kncwledge) he will develop a social con-

g | ‘ 'science (attibudes) that will affect his behavior (actions) toward the x
O . IR - total environment."13 She_offers no evidence to support this belieﬁ. . o ',

1f she is correct, therc would be no need to ‘attenipt to change attitudes N

"‘.a
.

or provide stimulus for qction; producing knowledgeable citi;ené would -
be the only corcern.for ertvironmental educators. Her position 15 suin-

.

marized in Figore I. T e ‘

.o Figure 1, - .o R S

.« < . KNOWLEDGE*—— ATTITUDES =~ ACTIONS = ' + = 4

- ’ . . ‘e o

Schematic representation of the assumptions ' S \ <
“underlying Southern's conception of-environ- ' o
mental education. The position of education-
a{<intervention is indicated by the asterisk. . \

O\

. A

‘Other authors rarely state their assumptions conc;ening the re-\ .

<

1ationéhips between attitudes, knowledge, and behavior as'explicitly as

Southern. The Univeraity of Michigan'definition_qiscusseq in Chapter N

clearly assumes that there is a relationship between, knowledge (both o

.

knowledge 'that' and knowledge 'how') and action, and between action

3

and attitudes. While it is possible to interpret the definition in

©

- terms of a linear model similar to Figure 1, with educational interven-

tion directed at both knowledge and aLtitudes, 4 more reasonable inter-
pretation is given in Figure 2. That is, the . finition and discussion
. \ ' : ‘ - ‘ _
' : 13Beverly H: Southérn, in Outlines of :uvironmental Education, , '
ed. Clay Schoenfeld (Madison, Wisconsin: Dembav Educational Research |
Services, 1971), p. 57. (Southern's parentheses). . ;

& *
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v

offered by Stapp et al, implieg that educational intervention shoulq". "

occur at the knowledge "that' level -("knowledgeable concerning ghé-bio—'v-

physical,environmentﬂ),“fhe knowlédge ’how‘ ieVel (aaﬁaré of hggfto 'i @.
" S , fs?lve these [Ehviréﬁmgptql? ﬁfoblems"), gnd:the Attitude levélv("ﬁoti-',‘ )
L ' ' vateq}to work toward lghvironmeqtél problem/ solution").. e i:f:."
S o S Figure 2 ; 5
._ . | o L T o KNOWLEDGE. Iﬁél" : (\ | Sk ;

-

& .
) ATTITUDES*

: ‘;;'Schematic representation of the assumptions
) S . underlying the Stapp et al. conception of

- : : _ environmental education. The positions of
o \ educat;onal intervention are indicated by

. < the asterisks. .
e T . >
. .8 <. . _ '

A cyclic modél similar to that shown in Figure 3 appears to un-
derly the activitiés‘qf other- groups., Here it is expected that activi- '
ties such as collecting litter from.a roadside, or}papticipating in the

. : : . -
d®tailed study of a water pollution situation to provide evidence for.
Qolitipal lobbying14 will influence attitudes and increase knowiedge
(usuéllf, but not necessayily,<bpth knowledge 'that' and knowledge
'how'). The changed attitudes and increased knowledge are then assumed

— . o 14Irv'in_.T. Edgar, The Science Teacher 38(4):45-47, 1972; Johna'

T. Hershey et al., A Curriculum Activities Guide to Water Pollution and

A e e foF Environ-
Environmental Studies (Cleveland Heights, Ohio: Institute for Environ-
. - mental Education, 1971). '




.
L]

, " - .‘ -, - ) . 1[‘9 ) __.

‘to generate new acdtivities, directed toward related goals, or more .'; ' N

effective versions of the original actioms.

.- A - Figure 3 _ . S e
t ’ .' . -
e ‘ o . KNOWLEDGE*
< ,
}. S S, ' S ACTIONS* : ' .
SR - : ;f' u e ATTITUDES* . . - ﬁh'{/ : _ '
. ) . N . ‘o ] .
. ’ . ' . . : . ' ) o ) . . )
L. ! . . ’ . .1. ! .
\ , -1 co e
Schematic representation of an alternate
model relating attitudes, knowledge (both
knowledge ''that' and knowledge 'how'), and,
% , action in environmental educatien. Aster- _
. isks indicate &ites of educational inter- - - ' , .
vention. . _ ‘ . s
In' the sources cited there is an implicit assumiption that know-
* ‘ledge ledds. to attitude fo}mation, e.g., ''when the litter from a few
&? blocks is placed in a pile, the resuits are impressiQe, and the messa%f/}
- . concerning "an individual's contribution to litter control in his own
‘ . e . ’ v
community is inescapable,"lsl§ut there is no explicit evidence that the
‘writers assume that attitude formation inevitably leads to knowledge
v - .generation. However, th% description of the Germantown Academy stu-
dents. turning to the collection of empirical data concerning industrial
» . i » . B - .
and community pollution of water supplies to gupport their lobbylof the
' Pennsylvania legislature suggests ‘that thé knowledge was generated .in 2
15Irvin T. Edgar, The Science Teacher 38(4):45-47, 1972, p.46.
. . . .V ' _
Q |

ERIC 457 IR
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«
B ™

response to’ an attitude of .concern.}® The nature of the curriculum mat-

relatioffship is expected to. recur.

17
e Y

Educational intervention in this cyclic‘model is primarily at

r .

'tne action'level, providing,Opportunity'for the student to participate

in some action that enhances the. environment (for example, collecting

trash, attempting to influence legislation), but educational materials

may be supplie® to facilitate knowledge generation, and educators may -

' 2
attempt to produce particular attitude changes.

,level of the model is indicated as being amenable to, and appropriate

.’for, educational intervention.

For this reason each

These models have some features in common. They all are direct-

But they:have.been pro-.
. ’?\ : '
posed here in terms of an educational program that is essentially

ed toward the goal of environmental action.’
'edu-

cation for (the preservation of) an environment' that will enhance well-
\

being. It is conceivable that other models could be proposed if the en-

~vironmental education program being advocated was a member of the class

r

» in which case the desired end-point

'education about the environment'
’
would,be a knowlédgeable indiv ual:,

It is not suggested, therefore,

'~ that these three models exhaus all ossible sets of assumptions
C

16Curriculum Activities Guide to Water Pollution,.p. xvii,

1 rhe materials produced by the Tilton School ater Pollution
Program, published as the Curriculum Activities Guide to Water Pollu- *
tion cited above, are designed to enable the teacher to "'run with' the
particular interests of his or her students as they alrea xist," (p.

be directly involved in their society," (p. xiii)

e

/ .

150

erials produced by the'TiltOn'mater‘pollution program implies that this

’

e
xvii), and to capitalize on the "desire on the part of stﬁgnnts today to
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felating environmental attitudes,rkndwledge, and actions: "

Each of the models also shows a causal {igk/ﬁéfween attitudes-

Fl

.. . ) gnd actions, xUnlike the previous featufébin commo‘ +this is not merely.
‘ an artifact of the type of progra;‘ﬁeiﬁg advocat di‘the link is explic-‘
itly assumed to exist by the agthors cite&, and reflecés the usual use
of "attitude".by environmental educators. ‘}he other link, between atti-

. tudes .and knowledge, is not common to all three models,vbelng absent in .-

the representation of the Stapp et al. positi@h,‘(Figure 2).
R . v E)

?Knbﬁiedge and Actions. In Chapter V it was shown that one nec-
éssary prerequisite for effective actions leading to the,pfeservation of

the environment was .knowledge of how to affect the environmental parain-

eters. Similarly, it is necessary to know that certain phenbmena exist
before they can be consciousiy affected. But,thié does not mean that
actions will necessarily follow from knowledge. Indeed, one complaint

"about school programs is that students are given the knowledge, but not.

) - -~
encouraged to act.

o~

The failure of action to follow knowledge is adequately demon-

. strated in a number of instances of individual or- corporate behavior.

Knowing thdt a stream is being contaminated by wastes from a mine does

- not mean that the wastgs are diverted or the‘procesé changed; knowing
fhat paper mill wastes increase the biochemical oxygen demand does not .

result in installation of plants to treat ‘the waste; knowing that some

-

insecticides can be absorbed through the skin does not result in the

wearing of protective clothiné; knowing thaﬁ'many people are living in

R

poverty does not result ‘in large-scale public assistance. 1In all of
N : .
these examples some other knowledge or belief interferes: economic
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n

factors, for example qorporate profits or threat of unemployment, may

influence actions concerning treatment of industrial effluent knowing

» Ay

that a protective suit is cumbersome and expensive may prevent an agri—

%/’/,rcultural worker from taking appropriate precautions; and a belief that

the poor are in financial plight because of a preferénce: for iiving on

handOuts may prevent voters approving welfare programs . But whatever

‘the reason, * there is no necessary relationship between knowing that an
L] .‘\ . A
- adverse condition exists, and that a possible solution is available, and"
s
'implementation or approval of the remedial action.

- ‘e

Attitudes and Knowledge. The supposed causal link between ‘atti- ;

tudes and knowledge represéhted in Figure 1 and Figure 3 is not. strongly

supported by research.egidence. bThere are sufficient instances where
this‘link:has not been demonstrated.to rule it out as a valid general-
ization. Towler ‘and Swan foruexample, found that elementary school
students expressed attitudes of concern for "the’deterioration of the
environment" when administered a questionnaire related to "air, water,.w—\
‘\\ and solid waste pollution." However, "their answers revealed a surpris-
ing 1ack of hn;zledge about the factors which effect the environment,
how they effect it, and the degree to which'they are personally in-

volved in the problem."18 A similarvlack of relationship wasﬂdemon- . )

strated in a companion survey of secondary school students reported in

the same paper. .

‘ Another example of the absence of a strong,connection between
X ) !

knowledge and attitude was demonstrated in Barnett's study of the
‘ '18John Towler and James E. Swan, Journal of Environmental Edu-
<" cation 4(1):54-57, 1972, p. 54 L . >

/
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" members of Zero Population Growth Inc.’ Among members who were under

I

r'thirty years of age and nad no more than one natural child, (i e. those . ' : B

c A2
)

who had not yet, exceeded the number of natural children neceésary for ™

an immediate halt to population growth and who were still in their', : e
] * ’

child-bearing years),

N ' knowing that one child is necessary for immediate - ' -~'.>*-'
- » population, stability . . .'has no bearing on per- ‘
sonal intentions for less than two versus two nat-
ural children, and a majority of those recognizing .o
the necessity Jffthe one-child family intended to i
have two natural children--even when they believe
the United Stfges is already ‘past its optimum- pop- ' -

ulation size. g////
R . ) . . . / o

Even in a larger sample in a repeat survey of ZPG members; when

1

it was demonstrated that more mémbers knew that a one-child family is

'required for immediate population stability, the relationship was very

‘slight; only 7.5 percent of,the variance in intended family size,could

be ‘accounted for by knowledge of the requirement of a one-child fami-
: ¢ ‘
20

. .
. - . . -
] . . N -

ly.

These two examples are sufficient to demonstrate that there is
S . - . .
no necessary, intrinsic relationship between knowledge'about what is : .

Te
’
? §

needed to solve a particular problem and personal attitudes prediSposing

individuals to carry out the appropriate actions. Thus a dependence on
P .

the Southern model of environmental education, with the implication that

it is only necessary to provide knowledge to ensure that actions will

follow, is foolhardy.

lgLarry‘D. Barnett, BioScience 21:759—7651 1971, p. 764.

»

Larry D. Barnett, "Zero Population Growth, Inc.: A Second e
Study." Unpublished paper, no date, p. 18. . : ’
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The reverse relationship in Figure 3, "attitudes of 'concern .
generate a search for knowledge,” is of course an idealized objective.
) 'It may hold for some people W1th respect to Some attitudes, but the

occurence of strong advocacy of "environmentalist positions" in the ab-

sence of supporting data rules-it out as.an inevitabTe causal relation-

ship.21

’ : /‘ . “ ‘ ’ . .
Advocates of oyptawing non-returnable containers.have often-act—

ed. without sufficient evidence to firmly base their position on hard
data. The argument that the use of the same bottle a' number of times
reduces the drain on the natural resources ‘used in glass manufacture, S

‘and on the energy needed to manufacture and distribute the bott1es, only

'cgnsiders one side of the question Adequate "data tQ assess the conse-

quences of this action do not.appearbto exist. Answers to the follbw—

ing questions are-needed before'an'adequate judgement can be made: how
much detergent. and other cleansing materials are added to the receiving |
water f-om the .bottle washing plant?' What i the relative energy~con—
sumption in reusing bottleq and melting them down for new glass? How
much additional fue1 is used in transporting waste ‘glass to a glassworks”

compared to returning reusable bott1es to a retailer and then £q dis-

. tributors and beverage p1ants? What is the effect on 1ittgring (i.e.,

21The campaign used by the Worthington, Ohio, students who

attempted (unsuccessfully) to obtain the passage of a city ordinance

that would prevent the sale of beverages in cans illustrates the point. ..
-The campaign was.mainly emotive, and baséd on an anti-litter position,

with little argument concerning the possible adverse effects on natur-

al resourck depletion. -Consideration of the economic and "environment-

al" costs of alternatives was not made. (Dean Freund, rthington City
' Schools, personal commutication)

N '

bt}
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_aesthetic aspects) of a deposit on; returnable bottles? What is the

risk to health from inadequately washed bottles° (There have been occa-'

) sional fatalities from deposits of weed killer or other poisonsCstored o

in bottles before they were refilled) T e S '

Y
’

) Attitudes predisposing individuals ‘to buy beverages in return—

.

able bottles do not appear to have generated a search for the data

needed to ‘assess this behavior adequately It may. have generated the
selection of data to support the action, but;a biased selection of data

may give a-false sense of rationality, and ultimately h1nder full as- .

’ ' ] v .
sessment : - ) L .

..

The possibility that widespread public attitude” inculcation may
stimulate research by an interested party is not -relevant to the as-

) sessment of the‘models shown in Figures 1l, 2, and 3 The response of .

d

. the Aluminum Association .to the belief that the ‘use of aluminum cans

. is more "harmful" than steel cans because of the extra energy required

, 22 ‘

for production,”” for examplea is not relevant to this discussion Al-‘
N ) . ’ ]

though™the industry has calculated comparative energy budgets in re-

.

the modelsf ‘The models are based upon'possible relationships.for the

I

individual learner, and data that show the~effects of one ‘individual

(or’group) upon another's actions should be avoided in attempts to..
l > -

S
)

22The Aluminum -Association has produced three brochures summar-

Y

cans and.other products: '"Litter, Solid Waste and Aluminum Recycling;" .

' "The Solid Waste Crisis: One Answer;" and "Questions and Answers About
Alupinum-and Energy Use." (All published 1972, and available from the
association, 750 Third Avenue New York N.Y., 10017)..

’

izing their data concerning the economic and emergy costs of aluminum in ‘

sponse to, a (feared?).consumer attitude, this is not evidence to support ’




- di¢ated in the models of Figures 1, 2, and 3. One major problem con-

. cation literature 'attitude" is best interpreted as "a predisposition

156
support'the models. ‘ . ' v

0 ! -

- Attitudes and Actifns. There are a number of difficulties in
- \ . 1

- .

assessing the relationships between attitudes and actions that are in-
1Y --- . - \

cerns the definition of "attitude." In most of the environmental edu- -

"tq.act" in"a particular manner. Any single action cannot be’ used as

"evidence that a person has a particular predisposition, and, converse-

. There are many things that may interfere with the expréssion of the at-

~

A i

Voo

dy; failuré to act in the anticipated manner on péftigﬁiar occasians

) : i B ' >,
does not. constitute evidence that he lacks the appropriate attitude.

-
pe3

titude by action. A person méy be"under:preséhrés restraining him from

action consistent with his-attitide; anothé;[comﬁgting attitude may

take precedence at a particular .time; or he may. .even be attempting to

play the role of'a person with aftitudeS'differeﬁt.frdh‘hisfdwn.

The "épedisposition" account of "attitude" preveiits a direct:=
test of the geiétionshipé proéoséd én the models, for pgedispositibn
doeé‘not entail actiopf At most, it impliesfthat the predicted action
wi;l occur "with a ée;tain p?osaﬁility?" A? FigE-Taiamanca points out

in connection with studies of the relationship between attitudes and
behavior in family~planning

i1f a woman expresses a favorable attitude toward
the idea of a small family, we might expect her,
with a 'certain probability' also either to be a
user bdr a potential acceptor of some contraceptive
technique. The only problem is that . . . it has
heen difficult to establish what this "certain
probability" is, and even if it is established, it

.
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_tudes and actions concern the degree of correspondence of 'verbalized"

"though young adults may have strong public attitudes against littering,

- public attitudes against littering.

157
~

'

is so small that the attitude loses its predictive "
value,23 ’ .

Other difficulties in assessing the relaticnship between atti-~

(

attitudes to "predispositional attitudes.' Bart, for ekample, inter-

prets some data obtained in the Keep America Beautiful study of atti-

\
\
A

tudes toward litterinh and the aétions df respondents as evidence that
\

. /,-
their private attitudes and actious tend to\be in discord with their N

n2h This comment reflects thevdiff; f

b\ 1

iculty with paper and pencil tests: it is pos91ble to report verbal.

- \

attitudes in public, but hold private predlspositional attitudes ~In

\
.studies of family planning it is tacitly assumed that answers concern-

ing the respondeut s 1lntended family size are accuraLe measures of the

number of children that a person will actually have. 25 Heyever, this

'\

'statement may be anqther form of public verbal attitude, and may not be

336-344, 1972, p. 338.

3 .
A

.related to the number of:children that will be'included‘in the com~

pleted family. . - ' - o \

\

. The’ preceding discussion emphas1/es that it is dlfficult to

design experiments that. could possibly refute the claim that‘attitudes

\

are good predictors of behavior when "attitudes" are considercd as "pre—

dispositions to act,' and illustrates the difficulty of treatinﬁ “

\
\

23I.rene Flga—Talamauca, Journal of Marriage and the Famllﬁ 34

L4 s
v ) ‘\ ) Y
24William M.Bart, Journal of Environmental Lducation 4(1) lO\

14, 1972, p. 10

)
. '

33, See,~for example, Larry D. Barnett, Demography?:53—60, 1970.
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! T ~ indirect, paper-and-pencil attitude measures as equivaient to predis-

. -

positional: attitudes. This causes a number of difficulties for educa- -

tors. - For example, if there are no valid measures of pre'dispositid'nal

.

attitudes toward completed fami‘]‘.y'size'other than inference from the
actual number of children in the family, 1t becomes very difficult to
‘assess the effectiveness of any attempt to alter student's attitudes

towards perso_nal fertility in time to have a realistic effect on an ed-

ucational program designed to help stabilize national population size.

To wait for up to twenty years for the evaluative data does not provide

l

sufficient opportunity for r_ev1s‘ion of the prtﬁram in the light of

[ .
measures of effectiveness. .

Despite these difficulties, data’ on attitude change techniques)
S . Ed v !
are available, and are ,often based upon changes in actual behavior.

A

McGuire, for example, examines the techniques used in attitudg change

‘'research, listing suggestion situations, where a description of an atti- °
tude or behavior is presented repeatedly to a person until -he carries

out t‘hei suggestion; ‘ conformity sitduations,‘where the attitude change

induction consists of ‘presenting a norgatlve description of the atti-
n}’ !
tude of a peer group or authorlty figure; group discussion situations, .

‘%

& :
«where the\ members of a group pr-esent their conclusiors on a topic, to~
\ v < . ;

-

gether wi-t.h supporting arguments, and specific counter arguments against
the ~ubject's position; persausive messages, where a‘previously prepared -
presentation is given to the subject; and intensive indoctrination, in- '

“

cluding 'child rearing, psychotherapy and brainwashing..""26

26yilliam J. McGuire, in The Handbook of Soeial lPschhology, 24.
 ed., ed. Gardner Lindzey and Elliot - Aronson (Reading, Mass.: Addison~-
Wesley, 1969), Vol. 3, pp. 175-177. ‘ .

~

~

¢ Co1es 3
.. : - ' -m
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4 - However, results from the attitude change research conducted by *

{ social psychologists'such as McGuire are difficult for educators toi

4 ]

v _apply at thig stage. The research is maiply concerned with laboratory

studies designed to elucidate the nature of attitudes or techniques for
.

attitude changé. Even in this limited area the results are far from
: v

L] . Ay . . .

conclusive: .

~

Results /of current work/ often seem contradictory

and inconclusive. What is obvious now is that the

simple questions with which attitude change and dis— -
sonance research began do not have simple ansvers..

What is needed now is the labar of defining the con-
ditions for one effect as opposed to its opposite:

. - When do?s fear facilitate change, and when does it

. N inhibit'it? When are large incentives most effective,

and when are small incentiwes more useful?27 - »

. Validity of the Models. The'preceding discussion inQicates that . \
there is no evidence to suggest that models are valid if they are inter-
preted in terms of inevitable connectioné. Thus the‘assumption hade
by Southern, for example, that knowledge will lead o attitude devel'op-
ment, which will in turn lead to appropriate actions, is invalidated
by the evidence. It is still possible that the models may be Yalid if

- interpreted in terms of necessary prerequisites, or pedagogically ef-

fective sequences. Firstly, knowledge is a necessary prerequisitevfor

L

appropriate action, even if\it-is only knowledge of rules of behavior

with ignorance of the data that lead to the rules. 'Secon%}y, therends

some evidence, presented when the model in Figure 3 was proposed earlier

in this chapter, that attitudes of concern do sometimes lead to genera-
\ .

tion of needed information, so that the individual may gain knowledge

27David 0. Sears and Ronald P. Abeles, Annual Review of Psych-

ology 20: 253—288 1969, p. 279.

RIC- 7 LT | X
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‘as a consequence of his attitudes. ' s

I

Provided the models are interpreted in the weak sense, and not

taken to imply necessary connections, it is possiﬁie that they may be

- . valid. Howiver, this weak sense is of little predictive value to edu-

cators, and/the models are probably of limited utility.

Pragrémmatic Arguments Against Attitude Inculcation; It is dif-

. - - ficult to justify attempts to inculcate an array of "environmental atti- -
tudes"’ to\particular-options: for example, the use of returnable‘bev-
erage bottles; buying'steel rather than aluminum’cans; avoiding colored .

. toilet paper; prefering non-leaded gasoline; washing with low-phosphate
detergents or soaps; and considering more than two children per family
.o ! !
to be "immoral.”" There is,a clear danger in this approach, where the

t

position of the most vocal self—procléimed "expert" ot -the ‘opinion of

the “"committed environmentalist" is taken to be self—e&idently true.
These positions are often adﬁocated on the basis of an incomplete ana-- -
lysis of the available data, or, perhaps more seriously, are derived

from a complete analysis of the known data, but with unforseen corse-
, \
. !
" quences developing. Examples of each type will be cited here. The .

.

classifiéation is not meant to indicate a dichotomy of mutually exclu- ’

sive types of "errors:"

it is of course possible for a particular po-
qition to belsuggested.after an incoﬁﬁlete anak{%is df.the existing
data, aﬁd when impleménted, hayg_coneequencés that could not have beeh
fofseen-from the avéiléPle data even 1if ;he&_had all bgen taken into .
. account.

In the widely circulated Donebook, where advice on construction

S

of homes based on the geodesié dome of Buckminster Fuller was offered to




K 161

- . .

individuals or cémmunes who wished to break from the "ties to the es- =~ - °

tablished building industry and bankers, architects and inspe:::toré,"28 \

S .

.

and 1ive a life in harmony with nature, builders were advised to use
synthetic materials. This advice was based on the grounds that using

timber would add to the destruction of forests and contribute .to eco-

logical destruction. That is, materials produced from non-renewable

resources, and which dre often not broken down by soil gtganisms if,

- abandoned, were suggested. Timber is a renewable resource, and, 1if
. 13

discarded,.wiIT/zitimaﬁely decay. The recommended,choiée is more like-
ly to result in "environmental contamination" and destruction than us- ‘

ing woqd.
. ° " A} .
: ) . 3 \
Errors that result in unforseen consequences are likely to be.
more serious than the acceptance of advice to build dome houses out of

plastics and steel, for they may directly affect well-being. _Examples’ *

concerned.with attempts to reduce noxious ot toxic gases from car ex-
L4

. . . - .
hausts are instructive. After treatment of industrial sources had

‘proved ineffective, efforts to decrease Los Angeles smog centered on

the reduction of hydrocarbon content of caé/exhausts. The additicn of
crankcase ventilators and the redesign of the combustion and exhaust

systems is effective in reducing the concentration of hydrocarbons in

)

the exhiust gas. Cars fitted with these devices showed an average

’

28) ebook 2 (Bolinas, California: Pacific Domes, 1971), p. 3.
See also pdJ 1ll4. ' B

29Ibid., p. 18, p. 19. (The original argument from Domebook
One 1is reprinted, and the analysis corrected by presentiﬁg alternative
data, including the comparison between renewable forest resources and .-
non-renewable "minerals retched from the earth,' or petroloeum sucked
from the earth.") ) ‘ ' .
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- decrease of 35 percent in exhaust hydrocarbons,30 compared with results
of similar 1963 models " In Los Angeles, the average hydrocarbgn con-- « .

| - p)

centration in the air decreased by 12 percent from 1965 ‘to 1964. 31

>

, (The smaller decrease in the city air is partly a consequence if fit-

ting only new cars with the devices),

But these control techniques for hydrocarbons increase'{the op-

. erating temperature of the engines, leading to an increase in the pro--
TN
duction of nitrogen oxides, mainly nitric oxide with some nitrogEn di-

oxide. Ford and Plymouth models operating in low altitude cities had

an average increase of 44 percent in oxides'of nitrogen over the 1963

P baseline;-Chevrolet‘had a similar'incfease at high altitudes, but a
slight decrease;in 1ou altitude‘cities.32 The increase.in the nitrogen
oxides concentration in the Los Angeles air from }565 to 1968 was.28

percent.33 Nitrogen dioxide is toxic;'nitric oxide is one component of

"the photochemical oxidation 'reactions that lead to the formation|of the

-~ _ . .
eye-irritant peroxvacetyl nitrate (PAN).34 Thus attempts to appl

_ . . : . P

known technodlogy to, remove the hydrocarbon compounds from the use \of

v

motor vehicle gds produced an increase in another contaminant. From W

‘ ' 30Walter F. McMichael et al., Journal of the Air Pollution gon—'
trol Association 19:246-248, 1568 .

1 ' -
Barry Commoner, Tne Closing Circle (New York: Knopf, 1972)
o p. 71, citing Fuller et al., 1967. (See Closing Circle, p. 307.)

. 32Walter F. McMichael et al., Journal of the Air Pollution
Control Association 18:246-24&,v1968. '

33Barry Commoner, c1t1ng Fuller et al P 1967. (See Closing
Circle, p. 71 and p. 307.)

34Irving R. Tabershaw et al., Journal of Occupational Med-
icine 10:464-484,:1968, p. 465. : :

m— o 179
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| hindsight we can see that the effect may have been predictable, given

- nitrogen and oxygen at high . temperatures, but there were no extensive

pounds added tn gasoline to increase the effective octane rating. One:

knowledge 6f the combustion temperature and data on the combination of

‘

automobile data at thdt time.
The experience of'eﬁchanging one problem for another in exhaust

emission control has been salptary; Much moré& extensive investigétions

are now being'made bj.groups interested in fectifying the nitrogen ox—-

ides emission problems. The catalytic method of reducing the conéen—

tration:bf nitrogen .oxides in exhaust gases depends upon'the;cbntinUed

activity of the materials that catalyse rgpctions‘s;éh as:i,

| }an0 + 2c9 = N, + 200,

v

. i} 1
2NO, + 4C0 = N, + 4CO,

Other similar reactions are possible.35 Catalysts currently under in-

vestigation are, however, '"poisoned'" by the presence of the lead com-

study reports Ehat the effective life of some catalysts may be the
] L4 / v

equivalent of only 20,000 miles of driving.36 It would seem, there-
fore, ‘that cufrent advocacy G the removal of lead from gasolines is
soundly based, particularly as the lead compounds emitted in the ex-

\

haust may have some deleterious effects to health in their own right.

[

35J Bagg, in Air Pollution Control Part I, ed Werner Strauss !
(New York: Wiley-Interscience, 1971), p. 83.

36L J. P Hofer et al., abstracéed in U S., Department of
Health, Educatjon, and Welfare, Public Health Service, Environmental
Health Service, National Air Pollution Control Administration, Hydro-
pdrbons and A:° Pollution: An Annotated Bibliography, National Air

“Pollution Con: ' 1 Administration Publication AP-75, 1970, p. 467.

3 : -
. ko . o
L .
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|
[ However, unleaded gacsolines have some undésirable side effects.
In one study a fleet of cars fueled with unieaded gasoline'reduced vis-
ibility and deposited more soil on test filters than a comparable fleet
’;, \ 4 using leaded gasoliné 37 ‘Increased carcinogenesis result:ing from expo- '
| :w sure to the exliaust ::gﬁhcts of non-leaded fuels may be a more serious
_danger. '?he effective octane rating of tne low-lead'or non-leaded fu-
els:is maintained in most cases by the inclusion of aromatic compounds
in/ the formulatign.38 Tne anount of the carcinogen 3,4-beanyreneNprq-_
ced increases with the amount ofbaromatic hydrocarbcnsyin the;fuel.39
At best.the'arguments for the immediate removal of lead from'gasolines
| are based on tenuous data;'the baience of positive and neggtive effects
-of such actions is not yet clear. ’Given this situation, Presidential .
recommendatfbns.rhat the'use of iow—{eaded gasolinelbe encouraged ny~
tax incenFives“? and the eco-activists recommendations rhat cousuners
choose low-lead éaselines mey be egamples of recdmmending)acticns based.
on an incompiete analysis. But, inlccntrsst to thg prOposais to re~
move hydrocarbons'By'increasing-combnstion Eenperatures,_there is‘a,
°serious questioning of the consequences'of izmediate lead rencvalaand

maintenance of the fuel quality by adding hydrocarbons. It is there-

fore more likely that ultimate decisions concerning the fate of lead in

L4

“37john M. Pierrard, Science 175:516-518, 1972.

Edward J. Farkas, Science 174:545, 1971,

39

Y

R.G. Temple, in'Air Pollntion Control, Part I, p. 183,

) 7 AoRichard Nixon, President s Message, in Environmental Quality.
The First Annual Report of the Couhcil on Environmental Quality (Wash- :
ington, ‘D.C.: Government Printing office, 1970), p. x. See also p. 78,
: for thé’}ationale for a tax of $4.25 per pound of lead used in gaso-
) v ' line.
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. ' gasoline will be made on the basis of more adequate evidence than pre-

’ vious act:i‘ons.41

-~
.

“ But suppose that the advocates of lead-free fuels are siiccess-
" ful in inculcating an attitude that produced strong buyer resistance to

leadeélfuel.° If the ultimate evidence shows that leaded fuel is in

[ -

. . {
. fact more desirable than one containing high concentrations of aromat-.

ics and 1t is’ decided that a partial recyciing of exhaust gases to the

" combustion.chamber is the most‘effecﬁive method of reducing nitrogen

iy

oxides, it may be diffisult to reverse buyer preferences. Buyers may

insist on the more damaging fuel. ‘
’ , ) ) ) PRI
Thus there are additicdnal reasons for rejecting the strategy of

B

deliberately attempting to inculcate an-appfopriate attitude concerning

: \- each "environmental problem' that is -perceived, The attitude may be
\ ) . ./ . B

. based on a false analysis of the available data; it mayibe based on a :

' ’
s RSN s 3

conclusion that is at best tenuous: or it/may be only apprépriate for
: e

a narrow éeographic or temporal ranéé. The last instance implies that

. continual formation of attitudes will be required as new problems

arise; it is highly improbable that any group will be able to predict

, l N
. «all attitudes that will be '"needed" in 1980, let alone 1999.° The pos-

sibilty of successfully inculcating an attitude that is in fact inap- L

’

_propriate is more serious than the implied necessity of continued

. . hd N

; .
41Despite the absence of complete data, some prohibitions al-

ready exist. New York City, for example, passed an orudinance in Ay-
{ ' ‘guut, 1971, which requires a stepwise reduction of lead in .gasoline

sold there, with complete elimination by January 1, 1974. See Robert X3
. J. Bazell, Science 174:574- 576, 1971, for a discussion of the arguments té
! ) for and against the ordinance. The debate focussed on the effects of '
lead per se, and did not consider the effects of alternative foEPula— '
tions. ' ) _ )




deliberate attempts to produce attitudes toward each new probl%m:

.

Continued changing of "desirable" attitudes will,”at best, result in

loss of credibility; at worst,jthe populace may continue to act in ac-

cord with the "old" attitude, thus worsening the situation the attitude
. _ v N .
was intended ‘to alleviate. {

‘ The'previous arguments against inculcation of'particular atti- )
L 4
tudes toward specific environmental problems——lack of educationally use-

ful attitude measures gnd the danger of inculcating the “wrong" atti-,
tude—- are reflected in Hendee s comment /“Env1ronmental education
should foa:§“ah closing [the_ / knowledge and participation gap and not

. //
on -closing minds by trying to specify attitudes. 42

The Propriety of Attitude Inculcation ln Chapter V some exam; ‘
ples of the dispute concerning the inculcation of particular attitudes’
toward environmental paramefers were given. This conflict will be ex-—_

"amined in a little more déti:l here, although the previous arguments
)
for rejecting this approach are sufficient to make this discussion re-
dundant. The issue of indoctrination will therefore be treated brief-
ly, although it is not’ an unimportant concern. In the particular case .,
of environmental education, houeyer, the 5ustificatio{ for rejecting.a‘
prime focus on attitude formation does not depend upon the issue of in;~'
.doctrination-‘sufficient.reasons for denying‘the utility of inculcating
- particular predispositions have been proposed earlier

Opponents of the inculcation of particular attitudes to the

:array of presently recognized environmental problems sometimes refer to-:

42

numbered cover page, 1972.

John C. Hendee, Journal of Environmental Education 3(3), un- L

./.
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. and in envircnmental education.

.ondary Schools,

this procedure as ''indoctrination.' Morgan, for example, warns against

" indoctrination when disclissing the teaching of social issues in biology

43

Flew recognizes two ssenses of indoctrination. The primary

sense of indoctrination, where -the label is applied pejoratively, ''is

<

a matter of trying to implant firm convictions of the ‘truth of doc-

trines which are in fact false or at least not kno;;fto be true." 1In

the secondary sense, indoctrination is a matter "of trying, in any
sphere what ever, to implant beliefs, even those which are‘true and

known to be true, h},cergain disfavoured methods." (Disfavored, meth-

ods would be_those that were in some way "incompatiblé.with the produc- -

i

toon of a propervhnderstanding of what is taught and of a critical ap-

-

preciation of its logical and epistemological status Flewfpoints out

that this is a practical question, rather than a theoretical one, with

the test of. the me thod being the understanding demonstrated by the
wo o, : o
learner): 7 e P

i ’ N ‘
F1ew;insists.in his paper that any inculcation- of beliefs is
. - o R :
/

not necessarily an example of,indoctrination; the beliefs inculcated as

true, as well as being false or unproven, must be goncerned’with ideo-
» >

logies of some sort. Given this account of indoctrination, is there

any justification in using the term in reference to the particular

L3

43

ed. A.M. Lucas (Duplicated report presentad to.the
Australian Academy of Science, 1970), p. 93; and in Educati\a¥and the
Environmental Crisis, ed. Jeremy Evans and Stephen.Boyden (Canberra
Australian Academy of Science, 1970), p. 50. :

44Anf'ony Flew, Studies in Philosophy and Education 4:281-306,
1966. All quotations are from p. 305, ' -

1

David G. Morgan, in '"Biological Elucation in Australian Sec-




168

‘predispositions of which environmental'ednéators speak when. they advo-

cate the inculcation of attitudes? ~
We have seen earlier in-the chapter that at least some of the
attitudes inculcated are based on false or unproven premises. But pro-
]

ducing an aversion to nurchase of leaded gasoline, or soft drinks in

'non—returnable-bottles, would sdarcely be construed as ideqlogicél.

<

' 4

ture" and a rejection of the perceived "growﬁh" ethic of industrialized

fsncieties takes on the fervor of an ideology in many cases. The bel-

iefs ‘and associated predispositions to act that advocates’of these po-

sitions attempt to inculcate may also be false, or at ‘least not known

. XY : .
to be true. The assumption that the source of the nitrogen atoms in

‘the protein of'grain' affects the nutritional quality of the food pro-

duced from it is one example: this belief is held by some of the 'ngt-

.ural food" advocates within the eco-activist's counterculture. Appar-

ently they believe that the use of §;ea prodnced in a-fpctory confers

harmful attributes on the food}cnnp ed tq°the urea added in the form

of animal wast:es.45
. c s .
Opponents to the counterculture eco-activists also attempt in-
Y <" '

doctrination in many cases.  For eXamplé,_ﬁhe belief that ébonomic

@
.

grow:h'is/fne only measure of a nation's strength and worth is often

S

viewed as a doctrine, The attempted inculcation of growth-oriented at-"

titudes would then count as indoctrination, in Flew's primary sense.

o

45See Eménuel Epstein, Science 176:235, 1972, and a letter
from Joel H. Hildebrand, Science 177:944-945, 1972 for some comments
concerning the beliefs about organic gardening, plant nutrition, and
chemical naivete.
. .

!

N . The vehement advocacy by some eco-activists of a "return to na-

A
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Even where 'indoctrination can properly be applied t&&lmere
application of the label is not a sufficient argument against the prac-
tices if the primary sefse of 'indoctrination' is impliéd. To bd con-
~vincing it is necessary to show‘ghz_the label is justified. This will
mean that. rguments similar to tliose used in previous sections will be
necessary Are the beliefs upon which the attitudes are based knoWn

ko belfalse7 Is there reasonable doubt: about the veracity of the be—
._lief? That is, by demonstratlng that indoctrination is occuring we
. will be necessar11y demonstrat1ng the prem1ses that are in-doubt. It
is on the basis of the doubtf\i\foundatlon that Lhe.attitude inculca-
’ -‘Q'\

tion is reJected' not on the label "indoctnlnatlon.

’

Inevitability of Attitude Fermation. Despite the arguments
" against hasing an -environmental education‘prggram on the inculcation of

an arrayvof particular attitudes it .must be“recognized:that teachers

‘will be\an'important influence’on the formation of attitudes toward = |

social problems, including those refered. to as “enyifonmental}". Class-
room settings inevitably provide at least two of the types of attitude °
change situations outlined by McGuire: suggestion situations %“d-°°“’.‘

formity situations. R . L ,

Sufficient repeqltions of situations suggesting the undesirab-

\

. ility of furnace smoke may produce an automatig/adverse reaction to

such industrial.undertakings. ?his néed not be repetition-of_overtl
statenents; Selection'of’examples for history 1essons, for instance

2

the production of the "Black Country" 1in industrializing England in :

‘biology classes, e. g., the use of industrial melanism to illustraté

evolutionary change in a short period of time; and in mathematics
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lessons, (where students may be asked to_use 'data" such as 'when the

R

sulfur ddoxide content of the air in'New York city rises above .2~
parts per m}llioﬁ, ten to twenty people die as a result. In the past.
five-years,'sulfur-dioxideihes reached this level at least once every

ten days,",_z'6

as. a basis for computation exercises such as "How many
pe0p1e died in New York city during the last five years because_of'

sulfur dioxide air pollutioo?"47), could conceivably result in the in-

culcafion of Jb attitude of aversion td industrial plants. Continued

§

selection of such examples, which may be correct in themselves, could

provide L biased’ set of beliefs leading to a particular predispoéition
> ' ' °

to act.

Conformity situations arise ‘in classrooms when ‘the perceived

‘attitudes of the authority figure (teacher) and the perceived normative

belief of the class exert a pressure on the student to bring his own

,attitudes and beliefs into line. Once again, this need not be overt

pressure: Continued discrepancy between an individual's-behavior and

that of his claSSmates, and the expected behavior of the teacher,in
similar situations, may exert suffiéient subtle pressures for a person

to act in a similar manner. According to some theoretical interpreta-

tions of motivation and attitude change“fﬁis’conSequent action can

'eventually lead to a change in personal disposition to act, as the in-

" dividual reduces dissonance between his actions and his original

46George L. Henderson and Mary Van Beck, The Mathematics Teach-
er 64:33-36, 1971 p.33.

47

Ibid.,p. W, ’ e




att::ljt:udes.l‘8 L . S . . o . .

2o . £

|
1

-y It is extremély difficult for a tgacher to avoid sityations.

. . . - j. .
_ where pressuyes.of suggestion or conformity could eventuate, even if
- - . , L [ 3 . v - i v . v,

he' does not ;éonsciously attempt to inculcate part:icul’ar attitudes to-

wara'seiected_ issues". Per'haps it {s preferable in this situation to

) o : .

b ' deliberately- choose t:‘he attitudes that: are to be inculcat:ed. . If this

-~

:!.é done, perhaps less damage iﬁay be done inm the long run. - | . .

Emphasize Rational Attitudes. Both writers whose poéicions

=3

were used in'-Chapter .V to illustrate the opposition of some edﬁcaters
to the use of environmental educat:ion, programs to inculcate part:icular
at:t:it:udes to specific problems advocat:e the format:ion of general at:t:i—

- tudes ‘which are applicable in any situat:ion, whether relate& to env1r-\:)

‘onmental deterioration. or some other social or personal_ issie. Both
Ivan\}} andll-ior-gan imply devélopment: of a diepositioﬁ for taking'rat:ional-

actions. They would aim at producing student:s with a generalized so—

cial concern, who are willing t:o con‘*ider all available evidence before

making a decision to act in a manner compatible with societal well—

kbeing, and who are willing to change their decisions when additiena'k
.. evidence becomes available. . l. - ' : & ‘

| : Inculeat:ion of a predispo'sit:ion‘t:owar_d rational -actions canndt
‘be objected to on the same grounds as the i‘nculcation' of\'par.t:icular at-

& titudes. If the inculcat;l.on is successful, then the actions will not

be based on partial analysis of data é_'upport:ing only one viewpoint:‘,

ASSee E.E. Davis, Attitude Change: 'A Review and Bibliopraphy of
Selected Research. Reports and Papers. in the Social Sciences No. 19

(Paris: UNESCO, 1964), particularly Chapter 2, for examples drawn mainly ‘
" from research on social prejudices. _ . , o ‘Y
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./ at producing open minds, not minds closed by providing the solutions.

-evidech is not available, and cannot be obtained .in the time available

. . L, :
-~ as ‘'many options as possible consistent with alleviation of the current °

¢ ‘ o 172

actions will be changed when new evidence that suggests that the pre-
' d . .
vious analyses were incomplete becomes available, and a deliberate

search for opposing evidence will be .made when action is contemplated.

That is,iprograms attempting to inCUlééte theée attitudes will be aimed

"Rational' actions" do not, of course, require complete certain-

-

ty of eytcome. In many éases.actions must be taken although complete
-,.D R .j 3 g \
before action must commence. In these cases, therefore, a rational
action will be jore—that takes-into cénsideration all of the evidence
. é : . -
presently available, which. is consistent with the weight of the evi-
dence and 6f informed extrapolative prediction§, and which keeps open

problem. For exampie, all of the evidence cbncerning~the economics  and

necessity of recycling ﬁetals is not yet ava:Llal:»_’le.l’9 What there is

suggests fifat in the fyture there will be a need for the reuse of met-

4

als, and that the best method of ensuring their future avaiiability is
disposal in landfill. Landfill’represénts an effective method of waste

removal which,;if'caréfully conducted, raises few public health prob- J

lems.
If metals to be buried are separated into ferrous and non-fer-

_ e :
rous metals, and ‘each-is buried in known separate positions, the land-

-

fill can’be a valuable source of minerals at a later date. The

— .

‘99Walter 0. Spoffofd, Jr., Environmental Science. and Technology
4:1108-1114, 1970, discusses some of the issues, and evaluates the-
"worth" of some specific recycling projects, using both a market.and a
social viewpoint. g : : .

f. | . . 1843 . | ) . . | ...
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_concentrated "ore body" can be easily "mined" if needed later?® But
certain precautions will have to be taken if the option of retrieval
is to be maintained: the land—fill cannot be used for housing or in-
dustrial purposes, but its function as a reserve of "ore" will not be
imneded if it is retained as an open space; for example, for recreatiop
or agriculture. .

. Under some circumstances a rational decision may be to act in

an apparently irrational nanner. For example, if it is impossiule to

obthin data necessary for a deéision it may be possible to force an:

)

affected group to obtain. the data by inducing a buyer boycott of cer-

\- N
_ tain goods. The widespread claim that the use of colored toilet paper

1s ecologically unsound, for the dyes impede.deveIOpment of normal.eco-\

systems in”receiving waters, vas not founded upon adequate data. \
. \\
Ppr : e Never—the-less, the claim prOmpted paper manufacturers to conduct in- \\
T 'tensive’analyses, with the result that no evidence for deleterious ef- .

fects could be found. Thus an aetion by one group of people induced

51

.- the generation of new knowledge. However, the same example points

up another danger: actions taken to stimulate the gereration of data

30rhe chermodynamic costs of retrieval from such a land-fill e
are clearly iess than those of recovery of widely dispersed materials.
See R. Stephen Berry, Bulletin of ‘the Atomic Scientists 28(5):8-15,
1972, for an account of thermddynamic costs- of recycling in the case of
motor vehicle production. He provides some data on the thermodynamlc
costs of complete dispersal of discarded materials that would be appli-
cable in the evaluation of a land fill project. of tﬁe type suggested
here, (p. 11).

. 51See discussion between Michael F. Brewer and James Shipman in
Environmental Quality and Social Responsibility, ed. Ravindra:S. Khare
et al. (Green Bay: University cf Wisconsin--Green Bay, 1972), pp. 30-32, .

Q
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4 by affected groups'could be self-sustaining. The moves against coloredl
toilet paper do not appear to be diminished by the availability of
data The credibility of data reported by an interestedgparty also has -
\ to be taken into account, for some of the public converts" may not ac-

7
»!
d

cept the validity of a company's research concerning the possible dele-

LN A terious effects of one of its own products.

Importance of Values. Insistence on a rational approach.in en-

‘ - vironmental education does not rule out consideration of attitudes,

values, And beliefs. Two groups could accept the evidence indicating

that certain poiicies will increase the flow{of tourists into a natural
area. However, their basic value systéwns might produce violent disa-
. greement concerning the appropriateness of implementing those policies,

e.g., a motel operator and a backpacker could advocate opposite sides

of the question of building new'highways to'a preuiously primitive re-

gion. Citizens need to be able to recognize the valQe differences in

]

society, as well as judge the ecological &conomic, and public health'
data concerning any 1ssue./ Teacbers must, therefore, consider the ef-

o g .
fects. of values on decision making on environmental issues. :

” But ‘a mere knowledge of the fact that differences between val-

ues ekist is'not‘enought Students must be helped.to formulate their

own value ‘choices, and the teacher nust encourage and guide the examin- .\
ation ofypersonal values as they relate to public issues. _To do other-

wise; to refuse to consider Values at all, is'an abrogation of - the duty

of the . teacher to adequately prepare students to make decisions con-

cerning pubiic issues; A student avare of tbe empirical data, but not

- - aware of the-influence-of other's values on their actiong, and vague o, ’,
. ~

CEPE
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 about his own ﬁersonél value systems, will be making his decisions with
data more incomplete than is necessary or advisable. ngever, in a
society that is not monolithic with respect to values, the teacher does

\\\\' * not have the right to impose his own personal values systems or to so

(X ’

strongly advocate a particular policy that the student becomes inculca-
ted with his views. The teacher's task is difficult. He must tread

the line'between'encoﬁraging the forfilition ana examination of personal

values on fhe one hand, and the imposition of his own set of values and

policies on public issues on the other.szt

Personal Experience? The claim that education must také place

"jél,EEE environmept to couht as 'enviroﬁmental education’ is also re-
) jesped. There is no dqubt thaf exposure to examples of bad.planning,
of inadequaté solidrwasté dispbsal,‘or of dequiled wi}dernes§ areas o '
'may motivate some students to'étudy these situations. Pefs;nal exper-
ience can also provide a moré concrete basis for understanding the is-
Tshes than can be p?ovided }n"tﬁe classroo;. But there is the danger
that Fhe students will come to. reject evidence collectéd by others. ~
.There is some evidence from §tudies of-Qoiéég science edﬁcatiqn
‘ curricula, that emphasize student colléction of data in persona1 ex—
perimeﬁts, tﬁat some students‘tend to become overly ‘sceptical of.anr
publiéhed data.i Lucas and Broadhurst, in é study';f ﬁioldgy students
usinélan Australian adaptation of the Biological Sciénceé Cufriculum
Study matérials,i%gpdrt a prevalent misunderstanding of thg role of ac-
cﬁmulated evidenc; in scientific research.i.They comment that this

A . . .

o . ’ ' 52A fuller diSCUSsipn can be found in James P. Shaver, Journal

of ' Environmental Education 4(1):49-53, 1972. See, particularly, p. 51l.




have made,
" contempt even when empiricism is inpracticable or inappropriate in a

ience in the environment. In many real life situations citizens havc

required: citizens concerned about the effects of radiation damage re-

‘of data collected from other plants in operation elsewhere; historical

~menced coIlecting background data before plans to build a power station

* Journal 18(1):66-74, 1972, p. 72. -
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tendency may be "an unfortunate consequence of a strong emphasis on em-,

piricism and personai experiment in_modern’science courses. Students !

may come to value only data or intérﬁretations that they themselves

"53_ Meyer, who found a similar trend in his study of Nuf-

field O-level science courses in England, comments that there is a.

o

"danger that methods other than direct-experience will become held in

learning situation. "54

This danger must be borne in mind by advocates of direct exper-

..

to rely on data collected by persons with the facilities and expertise

sulting from the installation of nuclear power plants cannot generate

the necessary data for themselves. A disputée of this type ‘requires use
. ’ - /

data concerning background levels of radiation, and epidemiological
studies of the effects of dif ferent levels of ‘radiation on humans.

Even if the affected citizens had the expertise necessary to collect

and interpret radiometric data, they are most unlikely'to have com-

[y

were announced.
In less extreme situations than cons:rdctipn of a power station

similar lack of -expertise and access to instrumentation are likely to

53A M. Lucas and N.A. Broadhurst, Australian Science Teachers

54G R. Meyer, Journal of Rescarch in Science Teaching 7: 283— " ’
302, 1970, P. 293, (his emphasis).
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' interfere with effective first-hand data generation. It is clear that

. knowledge of library searching is one of the skills neeoédsfor effect-
ive decision making in envircnmental areas. Excessive enphasis'on ed-
ucation in the environment may reduce the value students'place on col- *
lection, selection, and interpretation of relevant'ﬂﬁta from informa-

tion already available. Effective use of general 1ibrary data can, at

the very least, direct attention to- the needed information about\the

N

current issue; at ‘best it can supply sufficient data to obviate the ex-

?

-=pense and time needed to collect equivalent data from the local set- S
tihg. ' o '
Summary ° - o . : . — ot ‘ .

- The issues that mu%t be faced_in.choosing.thg4features of an’

environmental education progran% the choices made in this chapter, and

the reasons for each choice, are enumerated here. The choices made'are,“‘v S
. p . o
not the on1y possible defensible positions They are a function of my :

o

particular value system, and it is likelx thlt a reader with a difﬂeraa'
o
. ent set of values will reject some or a11‘of the choices. However,
whatever the educator's values; he must'consider the issues raised here
if he is to have any c1ain to a judgement that takes into account the
potontial ambiguitieg in discussions.of-'environmental education'.

Purgose. The basic purpose of my consideration of the effeects

of environmental parameters on humans i$ concern for individual wel--
. ‘ 0

fare. This choice is in accord with a value system respecting.individ-
ual rights, and is less likely to lead to a denial of rights than .

choosing to ‘consider the effects of, the environment on larger groups,

for example the nation or the species.
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Referent. The entity chosen to be the referent of 'environ—

iment' follows from my purpose of Eonsidering 'environment' and 'envir-:

onmental education'. I use individual humans as the referent.

Relevant Environmental bomponents. Biotic, physical, and so-

cip—cultural\components of the Universe externalpto the individual are

relevant for a discussion of 'énvironmental education'. The extension’

the environment is de]iberate, and has been made to force con-
sideration of social parameters inenvironmental education programs.

4

Instead of attempting to rank common ‘environmental problems;"

such'.as resource depletion,. accumulation of toxic products, and ‘dimin-
ution of wilderness areas, to decide which should be accorded high, pri-
ority in educational programs,' I propose a consideration of the esséent-

ial features of individualfwell—being, both "physicalﬁiand "psycholog--

ical," so that the reasons for studying environmental effects are

"clear, and so that the chance of recognizing potential interactions of

e

different components of the environment is 1ncreased

Factors. affecting dellular respiration are accorded the highest'

\

’ ~\
priority, for without an- adequate supply of cellular energy life is im-

S

possible, and the other components of wellﬁbeing become meaningless.
When considering lower priorityscomponents of individual well-being,

such as transport, the cost of this component on the primary factor of

cellular energy is one of the prime considerations in weighing alter- .' .
nate methods of acnieving satisfaction.

.

‘class of Environmental Education Program. I advocate an envir-

onmentai‘tducation program that fits the combined class 'education

about and education for (the preservation of) the environment', with a

“
’

L 166
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Peavy emphasis on education for the environment. The'education about !

the environment components act as vehicles for the needed knowledge

'that' and knowledge 'how' ‘that are essential prerequisites for effect-

ive dction. However, existing models connecting knowledge, attitudes,

. )
and environmental actions. are rejected as far as they imply necessary

connections. Evidence presented shows that attitudes do not .entail
knowledge, knowledge does not entail,attitude formation of a particular

. ) )
. type, and neither knowledge nor attitude entail particular actions. 1In

addition, there are practical dangers if particular attitudes to spec-
ific issues are SUccessfully‘inculcated. For these reasons, an empha-
sis on inculcation of specific attitudes toward an array of presently o

perceived problems is rejected. Howgver, to increase the ‘chances of

‘appropriate data being sought,” and decisions based.on evidence being
made, when future problems arise, I‘advocate teaching. consistent with
the development of attdtudes of social concern and preference for rat-

ional action. This implies that the effects of personal,values be ex-

amined in environmental education programs, and that students be en:”

couraged to examine the basis ‘and implications of their own value sys-' . S

: - S . \
tems.. But the teacher should attempt to avoid imposing his own values

-

and derived policy decisions . on his students.
. The argument that all environmental educationlshouid take place

.ig_ghg_environment, (i.e} outside the classroom), -was rejected as‘un-

reaiisric and possibly counterproductive._ Some motivational and cogni-

tive advantages of education in the environmen5 exist but the possi- ‘

bility that students will come to reject all data that are not gathered' \\

at first hand leads to an insistence that at least'some environmental

/

oL oA
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gdugptién be conducted using second-hand data, panﬁicularly that found : )

. ‘ il * v v
in libraries. ' . L ) '
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CHAPTER VII

'BALANCE OF NATURE' AND 'POLLUTION' : (

IN AN ENVIRONMENTAIL EDUCATION CURRICULUM

4
. .

-

The position advocated in the last chaptér requires a critical -

-~

examination of descriptions of envirqnmental phenomena. One form of

Q .
. evaluation that should be used is the examination of the basis of ap-
. . S

_plying apparently descr{ptive labels such as "pollution” and the '"bal-

ance of nature." Unless this is done there is a danger that policies
° .'(l . .

- - . will be advocated in the belief that there is such a thing as the "bal- )

ance of nature" that can be restored, and that it is possible to ob-

. i
jectively identify instances of 'pollution' that everyone would agree ° ‘t\\\\\ _

should be eliminated. ' o L g

.

These two terms, ''pollution" and "halance of nature,'" are use-

it fvl exaﬁples. They are useL’Widely iﬂ phe environmen#al literature,
1 . .
and they are both poverful rhetorical devices: it is very difficult
. for.ényone to be against th; "bélaﬁce of nature" or gég "pollution." \_ .
g Herver;:a rational approach should get below-the‘emd;ive implications
N / . . of the terfhs, and examine Ehe vaiidity of.fheir use as aéscfi?tive
‘\j> ) i . ciass;labels. 'Pollﬁtiqh' doesqgot séem’;g,hé adequa%gl&'analeed, éo _ : )'

the bulk of this chapper'consists of an esséy amining the natu:é of
'pollution' and its possible use as a descriptive, rather than‘a

v . ) ’ " ‘ ' (h . . * N ' . o 181 : : . oo : . )




st

*into account the following points populations ‘of all organisms are '

tion of time,‘place, and affected species...

"Uses of '"Pollution'

\\ . © 182

rhetorical word.' 'Balance of nature will not be examined i detall

.here, for it has been well reviewed in a paper by Ehrlich and Birch

Their conclusions are summarized below, but the reader is urged to read
their entire paper. ‘}
" On the basis of an examination of the diverse ecological data
and ‘the models upon which ecologists have based tngir conceptions of a
"balance" in nature Ehrlich and Birch demonstrate that the notion of .’
"some sort of 'balance with respect to.population size" is false. In

4 a9

place’ of the notion of "balance" they conclude that models should take

constantly changing'in size; there‘is constant change in the environ-

s

nent of all organismsi‘that local populations need to be studied to’ob-

tain a realistic understanding of populativon size; and,that the influ- £ -

Vo . .
ence on population size of various environmental components is a func- s
. : . . :

1

N

© 1967, - o N

b \Q The validity of the 'balance of %i;ure was easy to rheck for

it depended upon' the gathering of availab _ empir¥Eal data. The utili-

ty of "pollution" as a descriptive tag is not s0 easily determined for ,

'
t

the usage of the\term is much broader than that of/'balance of nature

_ it has no common sdblect matter, and does not'lead to a set .of. predic-

tions that can be tested in the way that Ehrlich. and Birch were able.to

J
‘test predictions from the 'balance of nature' model and* its use is

4 . 6‘1 N

'~ lp.R. Ehrlich‘and L.C. Birch, American Natufalist ”1-91’97*'107;/
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cently added to the qlassic.list of air, water, and soil ppllution"

"Pollution" is used as if it were a%descriptive, unambiguous-

4 e

word, accurately conveying information to the reader The following

. & “

‘ examples are sufficiently characteristic of the’ literature to show;that.

-

it is a common assumption that'"pollutibn" is meaninéful to the reader:

- o ) . . ) )
(The statements are labelled A-D for later referencé:) o

¢ a 2

A. Biologically we can recognize pollution as a ’ iy

characteristic density-dependent mortality
- _ factor that acts"as a natural check on ths
’ expansion of populations of most anim 1s.

- A ‘

rapidly proliferating; with moral pollution and species pollution re—_

e
~e
[ReR

E)

-

B. . .. depfecated our almost total lack of * -.
'»1knowledge regarding the ecological effects"
sof long exposure to low levels of pervasive
£ chemical pollutants 3 )
"I . \ - ' .
] v C. Electric power production from fossil fuels
s o _ * . 1s a major cause of urban air pollution; pro-
' ! ~ 7 duced from nuclear redctors it:is a source of
) E ﬂradioactive pollution. . . Ultimately all el- -
., . . ectric power, when'used, ié converted °to heat,
~ - L _ S causing ‘increasingly’ serious heat pollutio
o . problems in cities in the summer.
Sy '_ . D;~Pollution of the intellectual environment in' L
: » * + which the human mind must function . j “ e
. : ‘ : o 'proliferatiog of trash ideas and extran “
' “ . "'_information S S
_ o : . . ; :
' ' But what information does. ppllu*ionc conLey° It is clear from'
, _ - o, .. R -
/ ) 2Durward L. Allen, Journal- of Environmengal Education 2(1) 9—
/ . l3 l97l p.-9. o N(ﬂ- . \T
/. ‘ 3 J'J .> ) - .. 'I’ . f Y

Tbid: , p. 12, _ ?, N -
aBarry Commoner et al., Environﬂent 13(3) 2-19 l97l, p. 4.
5

David H. 0 *Americep Biology Teacher 33.239—2&Q, l97l.

o . ."‘L- . e l




deliberate attempts to produce attitudes toward each new probl%m:

.

Continued changing of "desirable" attitudes will,”at best, result in

loss of credibility; at worst,jthe populace may continue to act in ac-

cord with the "old" attitude, thus worsening the situation the attitude
. _ v N .
was intended ‘to alleviate. {

‘ The'previous arguments against inculcation of'particular atti- )
L 4
tudes toward specific environmental problems——lack of educationally use-

ful attitude measures gnd the danger of inculcating the “wrong" atti-,
tude—- are reflected in Hendee s comment /“Env1ronmental education
should foa:§“ah closing [the_ / knowledge and participation gap and not

. //
on -closing minds by trying to specify attitudes. 42

The Propriety of Attitude Inculcation ln Chapter V some exam; ‘
ples of the dispute concerning the inculcation of particular attitudes’
toward environmental paramefers were given. This conflict will be ex-—_

"amined in a little more déti:l here, although the previous arguments
)
for rejecting this approach are sufficient to make this discussion re-
dundant. The issue of indoctrination will therefore be treated brief-
ly, although it is not’ an unimportant concern. In the particular case .,
of environmental education, houeyer, the 5ustificatio{ for rejecting.a‘
prime focus on attitude formation does not depend upon the issue of in;~'
.doctrination-‘sufficient.reasons for denying‘the utility of inculcating
- particular predispositions have been proposed earlier

Opponents of the inculcation of particular attitudes to the

:array of presently recognized environmental problems sometimes refer to-:

42

numbered cover page, 1972.

John C. Hendee, Journal of Environmental Education 3(3), un- L

./.
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thése examples that man need not be’inyclved{(statement A), that the
_changes refered Eo as evidence of pollution need not be shown to be
. ' -harmful to man or other organisms (B), that pollutants need not be sub-

N stances (C involves energy), and that the changes need not be physical

in nature (D). » )

\ ~

-~

»
-

Most dictionary or othér definitions preclude at least dne of

-’

these ordinary uses. Thus; the definition of "pollution" ih the un-
. poZ’

abridged edition of Webster's Third New Internétional Dictionary (ex-

. . cluding the drchaic explicitly sexual usage) excludes usage exemplified

o

by example D since it refers to physically impure or unclean."
Legislative definitions, such as that of air pollution- quoted .

below, exclude both uéages B and D:. air pollution occurs when contam- * -
9 ; . - .

€

inants are present
. / : :
in such quantities and of such duration as to
.. (a) cause a”nuisance; (b) be in urious or be,
\ ' n. . on the basis of current informa on, potentially
’ injurious to human or animai.lige, to vegetation,
- . ..0T to property; or (c) unreasongbly interféxg / .
] . with the comfortable enjoyment of 1ife and prop-
N ) : , erty or the conduct of business.® :

~

. ' v
What Counts as 'Pollution'? i <

L . Cne source of difficulty with the term is that it is a nixed

[}
]

- word.7 As well as appearing to be a descriptive term it has

"

' 1
5Metropoiitgn Air Pollution Control District, Department of
. Public Health, Commonwealth of Massachusetts, "Rules and Regulations to
Prevent Pollution or Undue Contamination of the Atmosphere Within the
FOR Metropolitan Air Pollution Control District," (undated), quoted from
, Environment Law Review 1:186-213, p. 187.

7John Wilson, Language and the Pursuit of Truth (Cambridge:
. University Press, 1965. Paperback edition, 1967), p. 26. That is, the
i , v term has descriptive and evaluative connotations. ' :
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‘connotations of an evaluative judgement<-pollution is "bad! or "harm-

ful.” Thus, to say "X is a case of pollution" is at least to say "I

disapprove of X." This implication enables "pollution”" to be ,used .

[y

rhetorically. - o

.
L Additional characteristics of ‘pollution' will be .examined by
"reference to a number of cases, some of which are clearly considered
instances of pollution, some of which are borderiine, and some not

counting as pollution in normal usage, altﬁough having some features in ™

common with clear’'cases of pollution. '

‘Examblé‘lz HarmfultTéchnologiCHI Emissions. The addition of
hydrocarbort compounds to the air by automobile engines ‘and indus-
trial emission of particles and noxious gases, including sulfur diox-"

.o o . ) D :
ide, are classic cases of pollution. In both cases the following char-
i . . ' :

¢
acteristics can be'clearly seen: - v ~ . o .
| }.'A‘compound not normally present is added‘Fo th= air'ﬁy
a technological device; - .
frThe aaded compounds and'par;igles are harmful” to man;
causing disease or.hd;ing demonstrablé potential to
.cause physiological damagea'
‘In addition, these pollutants can cause damage to other organ-

isms. For example, the preiigce of sulfur dioxide in the air Mas pre-
vented the regeneration of vegetation-in a number of copper smelting
regions of the Qorld. frQueenstown, situated in a high rainfall .area on - *

the west coast of Tasmania, is a clear example of a desert produced in

this way.




186

. . . o .
. M . . . d

Converse Example 1: Similar Subs tances of Natural Origin. 7™ o . .
) . o o - A
Products which are termed '"pollutants" if produced as unused products -

. ”

* of technological processes may not be considered "pollutunts" if'they
. . . T '

result from natural phenomena. Sulfur diox1dc is emitTed by many_ hot S,
[y L

. springs and volcanic cones; but the air around the ‘cones and springs is

.
- .\.

« . mpt generally refered to as "polluted " even though it may have a sim-
ilar or higher concentration to that emitted frpm 2 powerhouse smoke-— ..

stack T f . . o et
o v : , . ‘ Co c e
~Example 2: Increases in Natural Components. Gross climatic

— . changes resulting from the operation of,large power stations where the

- 3 excess heat originating in the cordensers is dissipated in large evap- .

+

orators are normally spoken.of as consequences-of pollution by those ' .

4 plants. In this case the pollutant added to the air, water vapor, is
. ¢ : Y 4 .

a naturally occuring component of the atmosphere, and the increased '

cloud cover gnd changed precipitation patterns are natural conse-

"‘ . . \/ P
quences of the presence of water vépor in air. Comparison with the

following cpnverse example suggests that the power station is said to .

. _pollute because the change is an inintended or, in the initial cases,

. an unpredicted consequence of the installation of the power plant.

O, - _ -
RN ~ Converse Example Q} Deliberate Climatic Chanpes. The tech-

~ .

nique of ) seeding cléuds with silver iodide crystals with the intent
of increasing precipitation has been' extensively practiced in semi- .
,arid and drought—stricken regions of the world. Most peoplé would not

" call the addition of these Unnatural components to the atmosphere an
. ¢

) example of pollution, although it is littlc different from the ‘unin-

_tentional seeding of clouds by particles from aircraft exhausts, . -

L -

) . . R . . \
Q ’ b ) - s R Y




. _ - 187

(This example may perhaps be borderline, since it is clear’fﬁatfnot/all-

'peoplc approve of the seeding Some litigdtion has resulted from at-’

- R

' tempts to break droughts by cloud seeding, e.g. ,othe City of New York

-

was sued by resort owners in the Catskil‘ls,8 and it is conceivable
! .

that, under present social- conditions people adversely affecfed by
! R . 'y

'cloud seeding would refer to the introduction of this foreign matter

into the air as “pollution”.)

w

Example 3: Excreted Metabolic Products. ~ The accumulation of

“human and/or animal“excrement in streams and in the streets of cities

- o

zg\one of the oldest and clearest cases of pollution. It is harmful
[o]

the human inhabitants, e.g., causing endemic cholera in unsewered

cities. ,.Similarly, the contamination of an animal's food supply by its

/

own metabolic wastes is usually considered pollution (from the pre- ”

-

sumed point of view of the animal?) although no effect can be demon-

strated on humans Statement A, above, provides one eXample of-this

CN >

-

type of use. ,
s . s

* Converse Example 3: Non—Pollutant Metabolic Wastes Not all

P -—

: metabolic products Excreted by organisms are-called- pollutants The

clearest csse of an excretion.never-considered a poflutant.is the oxy--

s

gen released by photosynthesizing plants. Presumably’we do not call

oxygen a pollutant because it is essential for man and most organisms
that he regards ds desirable, although it would be possible, and con-

sistent with the nonjhuman referent of example 3, to consider oxygen

8James N. Corbridge, Jr., and Raphael J. Moses, Environment
Law Review 1:109-138, 1970, P 116, (Slutsky v. City of New York).

« . . -
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a pallutant - from the point—of—yiew of obligate'anaerobic.bacteria,.some

i . d . e . -

oflwhich"play an important role im maintaining favorable conditions for

\

human‘life. This example suggests‘that normally the values used in at-

-
]

trihuting the "pollution" label are anthropocentric; if not egocentric.

As shown ih example 3, this is-not'an exclusive characteristic, but, it )

»

is likely that the label is applied in those cases in an anthropomorph—
ic manner.
Example 4: 'Pollutionghy Forms of Energy. Pollution by excess

Y

heat, statement C, is a7 example of pollution by energy added to some

component of the human environment. A common example of.heat, or th;r—.
. . L

mal, pollution,_is the heating of air or-water by pouer.station‘opera—

o
./

tion to the exgent that ecological or physiological change results.

There have'been serious-suggestions that the excess heat from

such- operations be used for industrial operations or ag?icultural pur—

poses.9 Such suggestions are a clear’ example of the tendency to call

useable secondary products of a manufacturing process "by products,

. and to call these that we are unable to use "pollutants.

~

Converse Example 4: All Excess Heat is fiot Pollution. \Some
v - . ’ e ~
changes in water temperature greater than. those caused by cooling ‘power

stations are never_called pollution. The temperature of inland ponds,

for example, commonly increases several degrees during the summer
months. They may even dry up, but this is not an examplekof "thérmal

pollution" by the Sun Apparently, therefore, the label 'thermal pol-

i >

lution' is applied when ‘excess man-caussd hegt produces changes.ﬂ “But

4 Li

- 3 | C ‘
9Rona}d Stewart and_ S.P. Mathur, Conservationist 25(3):16-20,
1971, - - ' . \ ‘
. . . \

1°6 .

)

.
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this is not a valid.generalization° -consider the case of a mal- func-
. ) .

. tioning thermostat that causes acute discomfort to the residents of a.
. building whica overheats. It would be most unusual todrefer to the
. S apartments as "thermally polluted." 'Perhaps the change caused in tHis

_ . v \
‘case is of insufficient extent.to rate as "pollution."

Borderline Examples. Not all cases are as clearly determined

" as those used in the examples and converse instances above. Some phe--’

nomena. may count as pollutiog for some people, but not for others.
. ‘ Four of these borderline instances are described below. The character- h

R A . istics of these examples helps ,to ‘elucidate the nature of 'pollution'.

i *

. o . N A : c B | .
’ : Borderline example 1: Dust-storms . . n

:
~

The ‘fine particles of dust resulting ‘from dust-bowl episodes

. would not generally—be ca?léd pollutants, although rany ‘of them would . ’ '
be in the same size range, and would cause physiological lung damage as
serious as industrial particulate emission In a few‘cases the desig— | . *
nation\“pollution may, be applied particularly if the soil movement
was a consequence of farming, but this is unusual.’ Perhaps the Tack of
this designation in such-cases (where chemical analyses wopld be unable |

to distinguish natural from artificial or1gin as in converse example 1) .

- . 1s because we do not place a moral evaluation on natural ‘phenomena?
-y )

Borderline example 2: Music, sound, or noise? .
. o - Noise pollution'is difficult-to delimit. There‘are-few, if
- any, clearcut cases. Even the apparently extreme case of noise from "

manoeuvering jets at airports is enjoyed by some people who find . .

. - -~

197 ._, . - ; . v . . -
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excitement in the sound. The extreme criterion of damage to the ner-

- vous system is not sufficient to. identify cases of noise pollution.
since few fans of some of the louder modern music- would consider a
concert of this type an example ‘of noise pollution, even

though the participaﬁts may suffer permanent damage to the organ of'
Cofti. Other less appreciative hearers are likely to considerfthe
"raucous noise' a "pollution of the1r environment, _even though they

© may not be close enough to suffer hearing damage. : o

' . ’ 4 &
Borderline example 3: .Visual changes ‘

.
L
.

As~{n the preceding example, aesthetic judgements are usually
necessary to determine whether a particular event or structure is an

. . . -

example of "visual pollution. Quarry'écars.on hillsides, or even the

Mt. Rushmore sculpture, may be considered visual pollution by some.

7/

Similarly, the proliferation of billboards alongfhighways can be con-
. ) f
sidered ﬁisual pollution for aesthetic reasons.. (It is poss1b1p to

argue that the proliferation of signs may cause driver distraction and

-
. . ’

thus accidental death or injury, and hence use a damage criterion «to

4 .

« . 1label billboatds "visual pollution." But even if the worked to keep
Y

drivers awake and ‘alert, the billboards could’ be ronsidered visual pol- .

lutants, in as much as they detract from the-beauty of an area. )

3

- * Borderline example 4: .Criterion‘concentrations

: ; - F
- : The amount of‘the substance present in the soil, water, or air
\ ! ’ . o ) .
\\. can make a difference in the decision whether or not to call it a "pol-
\ ’ . . . o ' '

‘ \\ .utant." A clear example is found in the regulations related to the
\ , ) .

-\ . L .. jLS?E;-t '..

\
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control of water quality. Maximum permissiblq levels of specified sub-

stances can be set for particular streams or lakes. Until these are .
7

exceeded the~water is not officially considered polluted. Under United

. . "ol
States Federal guidelines established by the Water Quality Act of 1965\

the‘staﬁdards must take into account the present and futuite uses of

a

each body or stretch of intersfate water. 10 That is, the standards may

/

vary from. waterway to watervay, and it is possible that oie river could

Y

be designated as polluted while another with’ identical contaminants in

1dentical concentrations could be considered unpolluted In the first
. P )

river, action could be taken'against-the "polluters," but in the second

there are no grounds for action against any particular discharger.

It is also relevant to consider\cases of high natural concen-

trations of atoms, such as leéad or mercdry, in streams uninflPenced by

man. Although these streams may exceed the stipulated levels for prima

I

facie cases of pollution, the situation is simifar to converseaexample
1, and they are not always called-"polluted;" ‘In addition, therg is
"the practical problem of reducing this natural level to or.below the
administratively determined levels. If no reduction is attempted, can

industrialists claim to be discriminated against when penalized for

:
"

"polluting, although even after their dischange\the receiving streams

have concentrations of "pollutant" ions below natural levels in other

‘gtreams?

10l-;or.a history and summar&?of the Federal water quality laws
see N. William Hines, Environment Law Review 1:282-348, 1970. The
"standards" approach to regulation is described on pp. 317--324.
. . " B . . ‘

- . . . . ‘ : - . 191 .-
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’

" 'Pollution' is an Incidental_Consequence of 'Other. Actions” -

The examples, converse instances, and borderline cases enable

.
< x5, o - . - - .

us ‘to attempt answers to -the following questions° What criteria can we

- L] I;

apply to distinguish cases of pollution° Is there an empirical test

that can be used to determine whether .any specified event constitutes

- -~
.

pollution° The statements quoted and examples ‘given preyiously help to . .
. t > )

'identify criteria we cannot apply. Pollution need not be technological

(statement A, example 3), a list of substances or events which would

.constituLe pollution whenever they are detected cannot be made (con— e

- verse examples 1 and &), and theve need not be disease, damage, or

C .
death to man or any other organism (statement.D),. . .

Although we.are‘unable to apply arf empirical test to determine

whether any eyent-is a pollution episode; the use of the label "pollu—

A 3

tion" by an individual_refering to an eyent tells us something about

‘that individual and event. As Zﬁs shown previously,'ye.know that the
. ' ‘

individual considers the event tndesirable. . In addition, the examples

presented indicate that the pollution event is an incidental conse-. -
. . RN * . .
quence of some’otjﬁr.occurence. "Incidental conseouence" is used here,

-
»

for although "unintended"vcan be .used in.cases:of pollution by human -
agencies, it is not meaningful to speak of "intent" in cases of other
organisms or abiotic events.

‘. -

We can speak of animal pollution by metabolic wastes in terms

* . - . ~
.

of an incidental conseoUence of the waste-elimination functions of ex-
.. . = . ;
. cretion. Even cases where a natural abiotic event 1is refered to as
pollution (cf. converse example 1) can be considdred as , consequences N

of some other phenomenon. The oil pollution of Santa Barbara beaches

”\‘r; ) ) ’
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. . X - . ) - _.
- ~contains a natural component: oil escapes from fissures in the sea

¢ ‘ floor, floats to the surface, and is washed ashore.!l 1n this case the

oil pollution is a.consequénce of the geological structure off GCoalk Oil )
“*\ | ._Point Whether the label "pollution would be applied if there ‘'was no

eil escaping from oil wells, tankers, and other’ installations and mix- T

ing with,the natural oil is a moe£=poinL. Under present conditions it

would be difficult to walk along the beach and say "this oil tar is

¢ 3. -
pollution, this globule is from a natural soak."  In fact, 'the extent

.

of natural seepage goes unnoticed by a majority of people along the
. 1112 . . ' & '

-

coast of Sante Barbara County.

The unintended'nature of pollution caused by human activities T
\ can be seen in these examples the industrialist does not run his fac-"
tory to produce sulfur dioxide for release into the air; the driver

does not run his motor vehicle to produce atmospheric hydrocarbons, the

'farmer .does not spray DDT to. cause infertility in raptorial birds; the g
housewife does no% use detergents to increase the content of phosphates‘
in tbe rivers and lakes; and the citizen does not flush his toilet to
, add nitrogen to the lakes and streams. 1In all these cases, pollution
is a consequence of some "desirable" end. | -
To show that pollution is always an incidental conseduence of

some other action it 1is necessary to establish that deliberaté pollu-

-tion does not occur. Consider the deliberate,addition of a harmful

substance to some component of the environment; mustard gas to the' air

of a battlefield, for example. It would be most unlikely that the use

' 11 - ~ -
Alan A. Allen et al., Science 170:974-977, 1970. . - :

Y lzIbid.,'p. 977. ' ' S
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of the gas, as a weapon‘\would be considered pollution, ‘however dis-

tasteful its usg may be. But nustard gas pollution could occur as an

~ ~

incidental consequencelof its'use to kill men at a particular time:

other;organisms might be destroyed; the region . may remaiu uninhabitabIe
after thé war is _over; and physiological changes could occur in the
descendants of the'survivors because of the exposure to this. mutagen.

: Another case will help clarify this distinction between mali—.’

I

cious- intent and pollution. Imagine some feuding neighbours, one of

¢

whom deliberately fires his incinerator only when the wind will take

° S _. - : . T M '
tEe ash over his neighbour's washing hanging ‘out to dry. His intent is.-

. damage the clothing by causing soot to be deposited on the wet

rd

chthes.« The damage to his'intended victim's goods is much mbre like-

ly,to be labél%d "vandalism" or'"malice" than "poltution." But damage;

d

to the wash ‘of residents two streets away, although physically indis—

tinguishable from that to the intended V1ctim s property, is likely to

be called a consequence of air pollution.

The—situation is analogous to a person taking deliberate aim

at-an adversary, but killing 1nnocent bystanders who wander into the
line of fire or who are ‘hit by ricochet. Damage to the target organ— S
ism‘is hot pollution, but damage to the innocent victims is. (The

force of this analogy can be seen by substituting DDT for the bullets,

_insect pests for/the adversary, and raptors for the innocent bystand-
a ' ] .
ers ') A

Two, recent cases of the deliberate addition of pesticides te

Ohio waters provide an example 6f the restriction of 'pollution' to

{
the incidental consequences of a purposeful act, and the distinction
. & i .
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‘between "pollution" and "malice.' In the first case an ornamental lake

was treated to control exces§ive'piant growth. The newspaper report of

.

the éessafion of the trgaﬁment implies that it was the incidental addi-

» tion of water to a stream into which the pond drained that coastituted

"pollution:" .
) A , .
Physical Plant Jfficials'ég:eéd Friday to stop
spraying Mirror Lake with Hydrothol-47, a com-
poulld used to control algae and other aquatic
plants. (Daniel Goodman, a graduate student and
research assistant in the Zoology department,
claimed Hydrothol-47 s highly toxic and is

- polluting the Olentangy River as Mirror Lake
water drains into the Olentangy.l3

R}

S . Iy the -second case, reported under the headliue'fﬁaisohéd Water

"

$ealed Off," . - 7 ’
" ' State and Federal authorities lfhbvqif swiftly to

"head off possible dangers from poisons dumped-into ) .

Pond ELick reservoir, ..+ o sealing off the 15-million \

.-gallon lake into which a gallon jug.containing Endrin, !

e a highl{atoxic pesticide, and strychnine was thrown \

June 2,

In none-of the subsequent articles in the two Columbus daily
papers which reported the trial df the person reSponsible'for this ma-

licious act was the pond reported to be'"p011uted;" it was-always re-»

ey

feréd to-as "poiso_ned."15 . ' L

The Information in "Pollution'

¢

The.brief sketch ﬁresented here illustrates two wein points.

3
f -

Lohio state Lantern, July 12, 1971. : .

14Coluiﬁbus, Ohio, Citizen-Journals June 12, 1971. .

) 1SCiti'zen Journal: June 14; June 19; June ZS{Tand June 30.
» *» Evening Dispatch, Jun& 11, 1971. o7

. . _ , I

"
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Firstly, when the label hpol;ution" is applied we know that the user

3

considers that the pheriomenon that he is descriﬁing is harmful, usually

»
hd L]

to man, but occasionally to other organsims. Secondly, we know that
the phenomenon is an {ncidental consequence of some other action. But
we do not know what by-product.of the action is considered the pollu-

 tant, or what deleterious effects it is thought to have; nor céh we em-

. - - ’ . a -
pirically evaluate the truth of the claim that the event ;:\nn example

of "pollution." ' . . _ ' c

It might be bbj%cted\gﬁ?t this anai}sis is knocking ‘down a
straw man, for "pollution” is raggi}QGEEd\ig'a totally unqualified
manner. It usually appears in the formn?poilution.df\A Qy X}" for in-

7 .
stance, "pollution of air by carbon monoxide." However, when we try to

~

. . o~ . - ’/‘ .
translate this statement to read "the speaker considers that the addi-

tion of carbon mondxide to the air, a consequence of , 1s

harmful, for it causes - ,"" we are unsuccessful. The blanks

cannot be filled from tae knowledgé that carbon monoxide has been
called an air ppllutanp. In this particular case, we may fill the gaps
with "automobile operation' and "physiological damage" because of our
prior experience. 'Even t;én, we may not be sufficiently accurate--what
physiological damagé d;es carbon moqoxide céuse?\ Are automobiles the
only relevant source o{ polluting carbon monoxide?

: ' o
But the expansion of "pof&htion of the Tucson air by ligh&" °

"social pollution," and "species-pollution” is difficult, if not
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impossible, without :7¢E§s to the papers that use these terms.l6 The '
last two are made eéven more difficult by omission of arny reference to
medium or locality. 'Species pollution could be ihterpreted as pollu-
tion of species by analogy with air pollution ; or pollution hl'gpe-
cies, by analogy with pesticide pollution These examples effective—
‘ly demolish-the Pstraw man" charge, ior they demonstrate'that:actual
iuse of the label "pollution“'conveys little substantive information be-
yond the implication that it is an incidental consequence of séme ac-
tion, and that the speaker considers it harmful‘or bad.

. Unfortunately, there is a tendency to accept the evaluation.of
the speaker. This is the basis of the rhetorical use of "pollution” in
political persuasion, but it does not form‘a sound basis for a rational .:
educational program To say that we are going to study pollution ob-
»Jectively is a contradiction in terms. The'phenomena have been qudged

harmful before.the study is commenced.

—

Xk_ The argument presented in this chapter does not deny that "pol-

lution and "balance of nature' are useful rhetorical devices, which
may>he1p to win politlcal and public opinion battles when used for

their emotive impact But to use pollution and "Balance of nature by
as descriptive terms in educational contexts where a rational approach

is being advocated 1s an abrogation of the responsibility to consider

the actual evidence of phenomena and their causes.

* 16Robert J. Bazell, Science 171:461, 1971; Astride H. Esser,.
Social Education 35:10-18, 1971; Darrell D. Young, American Biology
-Teacher 35:286-288, 1971.

/ . .
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CHAPTER VIII

_ A CURRICULUM SEGMENT -

N

A small sample of the type of curriculun content based upon the

positiom outlined in Cﬁapter V1 1is given here. It is.intended to il-

lustrate the type of curriculum cbpten; that would occur for a program

) . .

based upon the examination of the primary attributes of.ininidual
well-being.. It is not compiete, merely one segment of a ¥afget’cur§ic—
alum outline that would be needed for a complete gereral education pro-

gram designed in this manner. Data which could be used in the class-

room are not provided in all cases. The omission is delibefate; in

-some cases the data base is not yet adequate and more reliable and/or

complete data are being generated continually. .IW‘othér cases local

v

daté are needed to facilitate instruction.
- - CONTENT g . v

In Chapter VI it was shown that the most fundamental physiolog-

ical needs were related to the supply of cellular enefgy. Three fqnda—
: . .

.F ,
mental requirements were derived from this need: a s%pply of oxygen;

a source of a substrate to be respired; and a functioning cellular en-
o gt :

zyme system. Each of these requirements could be examined in detaii,

1Y
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- 7
/

and, in a "complete'" program, woulo lead to a compfex interconnecting
network of factors that should be'considered. ‘Figure 4 indicates in
broad outline how each of these three important functions is conneszd
at the position of the quality and quantity of tood supply.
.'fhe-Figure does_not show all possibie connections. for in4
stance, a"working circulatory system requires a functional en7§me ‘?3
systéh, and substances other than amino acids _are-needed for enzyme
production. The Figure is only extended sufficiently to show that an

exclusive goncentration on a direct.line from either oxygen supply,

metabollc substrate, or enzyme system would ignore important inter-~

— — .

connections.

For illustrative purposes, however, we will concentrate on

topics that could be included in the Aragment of a complete curriculum

that considered the factors influencing the'supply of metabolic sub-

strates. , -

The amount and nature of the food available to an individual is

affected by the production, distribution and storage, and final prepar-

—

ation stages. These ‘three phases are common to all cultures, although

the relative importance of, -and the degree_of human control over, each
N -~ . .
. Stage may vary: In nomadic food gathering cultures, for examgple,

there is negligible human invoivement in the production of food, and

almost no effort expended in its distribution and storage. Contrast
this with an industrialized, urban society. There are complex systems
of agriculture, food processing and. packaging. An individual only has’

control of the final preparation, and even that is being reduced with

the advent of pre-cooked'heat—and—serve foods. In this sketch we will ~
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~ fFigu?e 4

| ENERGY FOR CELL . e
FUNCTIONS’ ] - : :

METABOLIC
SUBSTRATE

h

CIRCULATORY " e AMINO | INTRACELLULAR

SYSTEM’ ' ACIDS MEMBRANES .
\ )

UNIMPEDED| - : 1IPIDS } -

ARTERIES : '

. Excess Fats ?

)

Partial network of interrelationships between .
factors needed to ensure a supply of energy

for cell functions. Lines connecting the entries
indicate a necessary dependence of the higher
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examine only the produ‘ct'ion_sta_ge of the food supply system.

Requirements for'Food Production .

Figure 5 outlines some of the‘requirements for ' food production.

‘Not all necessary requirements aré included,’ (for example, the necessi-

-

. ty for an energy supply for harves.ting either plant or animal crops is

omi‘tt'ed), but the complexity of the interrelationships is indicated
. . . » C ?

. - ’ :
even in this simplified diagram. ' o : r

For our purpo' es'we will take.one of the p_r;erequisites of har-
vested food and. examine t in more detail.” After a brief statement of
the- rype of information that would be expected concerning ;:he effects
of ions on‘b.growth" of pl‘ants and animals, and the erfects the ionic com-
position of food may have on h;m}an= health, alte:rnate ‘methods of satis-
fying the need for minerals are exemi’ned:' |

Jons. 'The d;L'scuss;Lor; of this requiremeﬁﬁ should take into ac-
count the essential r.ole.of ions.in ﬁlen; and animal growth, i.e., thle

subject- matter of traditional plant and animal physielegc;', and, in ad-

dition, the effects of the ionic composi‘t:ion of"food on the health of

.

.individuals. The health aspects should include a disqéssion of the

<

possible adverse effects on health of eating food with an unusual min-

eral content. The incidence of goitre, for example, was once associa-

ted with the regions where the soil had a low concentration of iodine,

.

but the use of iodized salt:*‘h,as~supp1ement:ed’the natural supply and

.com.pensates for the lack of the element in the foods grown in those

\ N
areas. (Wide'spreiad food distribution systems’ also ‘tend to compensate

for the mineral deficiency, for a per”s diet is no longer restricted

to food grown locaily. )

=C9
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: Figure 5 .
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~ ' REMOVAL
Parti'.al_n_etwork interrelating requirements
for the production of food for humans.. .
A The dashed lines indicate that other factors® -
. are also necessary. The heavy.lin'es indicate -
‘pathways discussed in the text. The other
conventions are as in Figure 4. - )
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The possibility of plants concentrating an-excess amount of a

mineraI deleterious to human health is more serions, for the possibil—

ity of easi1y removing thesé Hons is remote ' For example, there is a

.slight possibility that selenosis could: occur in people whose diet conJ

tains a large proportion of food made from wheat flourvproduced from
grain grown in the western United States, Canada, and Mexico, or soils.

in this region contain a. h1gh concentration ’of selenium, wh1ch is taken

. up by crops In addition to the slight dangers to human health selen-

fum can cause "blind’staggers" in animals that eat seleniferous _plants,
which may contain up to 5,500 ppm of the element 1

These examples indicate the type of content anticipated'in pro-
. ’ ' " .
grams based on our curriculum model. There should be an indication of

the direct influence~of environmental parameters on man, for-example.

the possibility of toxicity from a high content of selenium ir the

diet, and ind1rect effects, for example, thé effects of\soil\deficien-

cies on plant growth. -That is, every lesson or unit need not make dir-
A . : . .
ect reference to man. In fact, it may be advantageous not to slant all

‘of the material toward man‘; To base the whole curriculum on man could,

perhaps, tend to produce a feeling that man is somchow separate from
the rest of the livfng.world. But if sufficient biology, as-distinct

from human biology, is iftluded in the program, it should become clear—
er that‘these'effects'on man are.not’unique, and that many of them are

a reflection of general properties of living systems.
) . '

1,, . =
_Alex Shrift, Annual Review of Plant Physiology 20:475-494,

251
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Methods of satisfying the supply of ions are illustrated in.

3

figure 6. Only one of the oaths is traced out in any detail, but po-.

sitions where other factors enter the system arc indicated. The par-

ticular path considered in the text-is_indicated in the figure, and

three of the factors on that path are described in some detail in the

rema1nder of this ‘'section.

Virein Lands——Managed Farms. The d1scuss1on of methods of

.meeting the requ1rement for a continued supply of iogs for plant growth
need not be restricted to the methods commonly\employed in the local

area. The principle involved may be more clearly shown by.a comparison,‘
. ~ :
of a1ternate methods. In this case, the choice between v1rgin lands

L4 -

and managed fdrming would need to'involve a stud§ of the methods used

by primitive agricultural societies; with their patterns of shifting

» agriculture; for example the slash-and-burn methods used by some Amazon

basin aborigines. The effects of attempting to use that system im a

; ; . e :
modern society where not aIl people are farmers will be apparenf to
most students, for the time required for the land to regenerate its.
fertility wi11 not a110w sufficient food to be grown for 1arger popula-

tions,.

Modern attempts to permanently clear tropical land now used in

this menner should also be considered, paying attention ‘to ‘the losses

involved. These losses are more than soil erosion and laterization;

~

qneétions of the loss of genetic potential as plant species become ex- 8

tinct should aléo be raised.?

'ZA. Gomez—-Poma et al., Science 177:762—765, 1972, ' . . R
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Suitable reference sources for this segment of a program in-
. o : : -

clude summary descriptions of;shifting agficultqrg,3 accounts’ of soil :

.

g

- changes under widespread clearing of tropical.forests,f and'ﬁore\deé
‘tailed research studies of these relationships.’
The historical deveiopment‘og farming, inclﬁding the develop- -

ment of crop rotation and fallow in Europe,- the enclosure movement,
. L 4

-

¥

“the in;roauction of artificial fertilizer, and the modern farming
v . : v : '

'practices that enable the samé land to be kept in production.more—or_
less indef{nitely could be used as a contrast to shifting agricui—
-y ' : - .

6
ture. 5

’ Added .Fertilizer. .Asméhbwn-in_Figure 6, managed farms require

- ‘'methods of maintaining soil fertility, "Fertility" has at least two
‘components, soil structure ané soil tomposition, particularly ionic
composition.

1

If we examine the methods of maintaining ionic composition, we -

3A brief account, Ebgether with extensive references, may be
found in Institute of Ecology, Man in the Living Environment, Report
of the Workshop on Global Ecological Problems (Madison: Wisconsin Uni-
versitylPress, 1972), 173-183. :

. . A :
AMary.McNgil, Scientific Anerican 211(5):96-102, 1964.

5The-bibliography for Chapter 5 of Man in the Living Environ-
Ment provides a recentestarting point for studies of tropical forests, !
tropical savanna, temperate grasslands, and arid and semi-arid systens,
allowing comparisons of "primitive" and "modern" land-use for food
production. A detailed account of the variety of agricultural tech-
niques found in a single region is contained in Marvin P. Miracle,
Agriculture in the Congo Basin (Madison: Wisconsin University Press,

1967). ,

: . 6G.E. Fusse}Iﬂ‘Farming Techniquas from Prehistoric to Modern
-Times (Oxford: Pergamon Press, 1965) contains a broadly based account
of the history of agriculture; for a more detailed description of the
evidence upon which the interpretations of agricultural deyvelopment

)

/o | A

£14 - S

bt}




see that somethiné’must be added to the soil if all produce is sold

from the farm. Unless all'plants and animals growing in an area.die-

and decompose in that area, the soil must become depleted. . Eventually,
\ g

reduced yieids_will occur. Thus some replenishment is necessary. CnOp

rotation that includes.a leguminous species in the cycle cdn help to . ¢

.

restore the coﬁEentration of nitrogen compounds in the soil, via the R
nitrogen fixing organisms that growﬁsymbiotically with them, but other

minerals cannot be replerished in this way. Some "outside" source iss

clearly needed if the same rate of production is to be maintained.

’ The outside sburce need not. be a result of human activity. The
periodic depositlon of silt on the Nile delta and flood plains prior
to. the building of  the Assqan_Dam provides one example of replenish-

ment of an agricultural area. Of course, this replenishment occurs at

the expense of oﬁher, upstream, areas. In fact, some synthetic fertil-

izer use can be viewed as occuring at the expense of some other region. \:/
‘The use of rock phOSphete or gueno as a source of phosphate fertilizer ' : f\\
clearly is effecting a redistribution of the material over the Earth's

surface. These resenyes Glil not last indef;nitely, and the e;fect of ""

their depletion on fopd supply should be considered As one facet of an

ai.alysis of this form of agricultural management ) To.

4

|
The phOSphate example is important, since, on a human time

- scale, the phosphorus cycle is eseentially an open loop. Almost all

of the Earth's phosphorus is bound- as the phosphates of calcium,

-

.are based see Jaqueline Murra&, The First European Agriculture: A
Study of the Osteological and Botanical Evidence until 2000 BC (Edin-

burgh: University Press, 1970).
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aluminum, -ard iron, all of which are sparingly soluble in water. Most

r

‘of the phosphate leachdd from the rocks"ofWAd&ed agriculturally is ev-

. entually precipitated into ocean or lake sediments. These éedimentary

’

[N

deposits are lost to agricultﬁ%al systems, for they are returned to

the terrestrial cycles mainly by the creation ofﬁnewvlands, by geolog-

ical uplift for example.

-~ [

It has been estimated that the upper limit of the supply of

usable phosphorus materials (in rocks of at least 8 peréent phosphoéus)

is 3 x 1014 tons. Known reserves have been estimated at up to
2.2 x IQIO tons; 1968 usage was estimated at a little over 1.1 x 10°
tons. Although the current rate of usage would not exhauSt known re-

serves for about';7SQ‘years, it is anticipated that population increase
and increasing‘1iv;n;’standards will increase the demand. As a lower
limit of the time to exhaustion.of phosphorus, we can extrapolate pres-
ent rates of increase of population and phosphorus use: presently .
known reserves would then be exhausted in the lifetime of some persons
now living--90 years. [This is certainly too low an estimate, for it
is unlikély that the growth rates.;ill continue for that time: other
factors are almost certain to intervene; either (optimistically) popu-
lations undergéing demographic transitions and décreasing éheir growth
rate, or (peséimistically) mass famine and/or/pestilence producing the

same effect. Other factors could decrease the use of phosphorus .77

The depletion of phosphorus reserves will not cause the

7All data concerning the supply of phosphorus are taken from

Man in the Living Environment, Chapter 3, particularly pp. 48-59.
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.extiction of man, for there s sufficient 1eaching of phosphates from
~ rocks that cannot be technically used as a source of fertilizer to
maintain plant growth at a pre—fertilizer level. This level of phos~
phate availability has been estimated to be sufficient to maintain a.

human population of from 1-2 x 10° people.8 )

The phosphorus case sUggests good arguments for recycling of
nutrients presently being lost in sewage and garBﬁge “rom cities; and
run—off from agricultural land, particularly the cancentrated run—oft'
from feed—lots. (This is one argvment in' favor of feed-lots that can
be opposed to the argument that they are major contributors tq_stream

-,

contamlgation it is much more likely that run-éff from lots can be

treated to recover the phosphorus than it is that the same amount of
phosphorus could be recovered from wastes of the same animals on open
N - range.) The phosphorus shortage also presents another argument.against
‘the use of phosphates as a base for laundry'detergents; it is much too
valuable to be used in this way. . =
Sewage _treatment plants.énd the use of municipal garbage as’
a cqmpost represent one method of reclaiming much of the phosphorus
' presently‘being lost. .Other more novel methods of intercepting ‘the /
phosphorus from these sources are being proposed and tested. For exam-
ple one scheme that is under trial should be able to use almost all of
the nutrients in sewage by growing algae in the effluent, feeding the

algae to oysters- which filter the water; using worms to scavenge the

oyster,droppings which would accumulate on the bottom of the culture

-~

81b1d., p. 42.
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it

:tank; fish would“eat the worms; and seaweed would utilize the nitrogen’

ﬁfish;‘and seaweed.9 ' ?

\

‘ined. i : ' : ST

L8

‘gers of nitrogen, one of the maJor fertilizer components, are readily

.the long term diffieulties in satisfying the -demand for some fertilizer

< -

compounds excreted by .the animals. Man would harvest the oysters,

-

~

gTﬁus, possible methods]do exist for prolonging the part of the

. phosphorus cycle in ecosystems accesible to man.\.gut.it is douhtful .

i (,‘

o .
that the recommendation in Brave New World will beszglemented,lo

In addition to the beneficial effects of -ad ing fertilizer, and 4

resources, deleterious effects of fertilizer use glso need to be,exam- 3

R

» . B . w, ®
¢ o . - -

One of the commonest sources of problems is contamination of

the run-off from fertilized land. The problem exists for most fertili-

a

zers, for- some are.inevitahly lost.by:leaching. However, the potential -

k)

fof danger'is greatest in readily soluble_eompounds, for“these’can eas- .

[N

ily attain a high concentration; Data on the actual and potential dan- S

I

<
:available. These dangers include loss of aesthetic satisfaction as o

algal growth in natural waters is stimulated by run-off "fertiliza- R
tion," (additional losses, for examnle of fish productlon,.occur, but o,

there is also a. large loss of recreational value), the pos31b11ity of e

infant methemoglobinemia following the reduction of excess n‘trate'in

l \ .‘.-- ) \ - A
drinking water to nitrite in~the digestive cts ate induced\

9A reference’ to experiments of this.nature by Ruther (cited as’ _ e
personal communication") appears in Man in the Living Environment, '
P 234, ' :

i

oAldous Huxley, Brave New World (New York Harper and Broth—
ers, 1946), p. 86. . o

\:' . ¢ ) " ¢
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~

L . gastroenteritis_apd diarrhea; and interferenbe with the shlfur-c§c1e

by inhibiting the reduction of sulfate to sulfide, with a consequent -

-

. lowering of the pH of soils and natural waters. These Qetrimental-efﬁ ,

fects have to be considered in evaluating the use of fertilizers to
increase food yield. _
v " Data concerning the effects of inorganic fertilizers in water

. . . . N . -
. should be collected from more than one country or region, otherwise

R faulty generalizations may be drawn. In some ¢ountries with a higher
. * [
use of synthetic fertilizer than the United States there is apparently

' ! - . ¥ : .
little problem with the run-off in conditions of good husbandry. How- T
. . a .
ever, other differences als» exist in these éoUﬁt;ies: in Britain, for
. g . . LY
example, there are no large lakes, and the shorter rivers are less

likely to be slow moving. 'In this.sithation,'there is a decreased,

<

’ ° . o - . -
chance of producing algal blooms that cause aesthetic and mechanical

';damage. (Note, however, that the differences in interpretaqion of dan- -

¢ ger from excéss nitrates in drinking water mayibe a consequence of the
application of ﬂifférent_étandards used to indicate a priofi'evidgnge K

f(“'-a , o has
o ¢ of danger. The World Health ‘Organization has set the level of risk of -

. severe damagé-aﬁ 100 ﬁarts pei—millibﬁ;ksome'United Stateélauthofities .
Lo . _.:_5 . . . .

3

11'Mag-:[n-t:he‘L:Lving Environment contains a summary of the prob- .
“i——=-lems—caused by.the accumulation of nitrogen as nitrate in soil.and was -
. ter, (pp. 65-67), as well as a version of the nitrogen cycle based on s

changes in oxidation state. In addition to thé sources cited in the Tk
bibliography for that section of Man in the 'Living Environment th fol- L
lowing publication is a useful lead to the earlier literature: ‘Kenneth’ 3 ¢
M. Mackenthun, Nitrogen and Phosphorus in Water: An Annotated Selected. . e
. vBibliography of Their Biological Effects (Washington, D.C}:‘U.S. De- ! e
: . partment of Health, Education,“and Welfare, Public Health Service, Div-"
e . ision of Water Supply and Pollution Control, 1965). Jesse Lunin, .
.Advances in Environmental Science and Techfiology 2:215-261, 1972, lists .
. : over 90 related publications. -

- . o

-

o . [
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allow on1yj10 parts per million in drinking water,)12 g

Government actions influence the use of fertilizers, and need
. . r ) .

o

. to be at least considered in an examihation of the influence on food -

production. These actions may be direct, via subsidies to encourage
fertilizer use, Sometimes\other government actions may ‘tend to encour-
age fertilizer use, although it is not the intent of the policy.
Schemes/to-reduce the ' uneconomic"mproduction of grain surpluses that

encourage tlle removal of some 1and from production, but which do not

limit the yields from the remaining land, may encourage the application

!

. of additiona1 fertilizer to increase per hectare yield Since there is

* a'diminishing return on fertilizer‘appLication, a great deal of fertil-

ize must be.added to achieve-increments in a1ready high yie1ds. (An

empirical study of the relationship between increased yie1d and added

fertilizer suggests that, on average, fertilizer increase must rise

2.7 times as fast as increased y1e1d )13 T ?

—

In addition to government actions f%voring the use of fertili-

~ zer, some 1egislation and regu1aLion may. tend to inhibit .the increasing

_ rate of application: Laws on,water'quality may,be applied to farmers

.
v

ﬁhose'run—off contributes to decreasing waterlquality with _respect to

 inorganic ions. Commoner provides an undocumented report that State

‘regu1ations to control ‘the use aof fert11izer were introduced by. a

12 N ' ' '
Barbara Ward and Rene Dubos, Only One Earth: 'The Care and

Maintenance of a Small Planet (New York: Norton 1972), P. 92.

v

13Man in the Living Environment, p. 53.




\

"within every pathway, although it should be includediin those pathways.
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‘member of the Jllinois Pollution Control Board. 14 (A recent collec-L

¢

tion of the Federal laws related to water quality wotld,provide a use-

.

ful resource for United Stﬁles students interested in examining the -

\.~

possibility*of‘social sanctions, expressed through legislation,'that

d

'may apply to-.accumulation ofafertilizer in.-WaterWays.-)15

4

Energy. for Synthesis Figure 6 indicates that we can trace °

.

requirements for food production beyond the necessity for some method
of maintaining nutrients ‘in the substrate used to grow plants Onke of

the factors:sho;h~in that diagram, energy,' will clearly be a major
f - ; Lo !
meeting place of many paths leading‘from the components of well-being"

~.Even within paths related to the production of food it will occur a-

number of times-—in the suppIy of power for cultivation, distribution,

—

rocessing, storage, and f nal"rE“Eration,\and in manufacture of the
P g g prep and

equipment needed at all of these stages. '

In a’practical:curriculum energy supply need not b

b

examined

Motivational and efficiency reasons mitagate against recurring tredt-

/.

. ment of the same topic Teachers may decide to approach their ‘curricu- -

lum- by developing, or assisting students to develOp, the interlocking

systems of analytic pathways related to the prime components of well-

‘being, and “then choose to consider the maJor nodal points in some

Q .

b Aal

14Barry Commoner, The=Closing Circle Nature, Man, and Technol—
ogy (New York Knopf, 1972), p 92
. 15U S, Congress, House, Committee on Pubbic Works, Laws of the
United States Relating to Water Pollution Control and Environmental

-

'Quality, 9lst Congress,.2d Session, 1970. (Contains the text of six
ve Acts, and five Internatioual Conventions )

LR

Executive OrderSf'twel




- the techniques developed in a study of one of the common factors En-

_about almost any other topic.

- of alternate sources of energy when availability, net return on energy

_ vantages of each, when effects on health——immediate and long erm,

: aesthetics, and the satisfaction, of other compagents of well—being-

' presently available, which available alter-na°tive causes the least dam-

A
A\

\
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detail wi-th all the students. They may then require or encourage in- \ .

dividuals or groups to, examine other. pathwaYs in‘more detail, using\

ergy supply is one of ‘the nodal variables that will allow a relatively

’
.

clear cut model of techniques of examining other links in the pathways.‘
1 ‘ - ’ 0
Questions of the form used in ana.lysis of energy s-upply could be asked .

. -
@

\ : . . -

'What are the possible energy sources" What are the advantages .

investment, and economic factors are considered" JWhat. are the disad- .=

@

e

. are weighed" If an "1deal" solution to the supply of energy is not

age and keeps most o'ptions open? 'Although these general questions A

', would be examined in a general consideration of energy supply, there ‘ -

are séne additional ones that it would be necessary to pose for each

e

specific instance of energy use in pathways leading to the enhance-

ment of well-being. Can this function be satisfied with a mechanism B

that requires less energy? Can the energy "wasted" in the process be ) ‘,_"f:‘

. e
used in some other function?16 )

. ‘
.~ Data for an analysis of energy supply "needs" and alternatives

are ‘currently available in many places, and no attempt to weigh the al- ’

f
}}‘\ . \\ . v
tErnatives will be made here, . The following sources w—iyprovide a -

16Ronald Stewart and S P. Mathur, Conservatiopist 25(3):16- 20

1971, consider uses for excess heat from power plants. . \ .

. [
. P . '
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. lation of some of the untoward affects ﬁ:dm industrial
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useful starting point for instructional. planners. seeking data concern- 7

ing energy resources: - ° L o A
T Ma:n's‘Impact: on the Global Environment: Assessment and Re—
commendations for Action, Report of the Study of Critical

- Environmental Problems. Cambridge: Massachusefts Institute - S
of Technology Press, 1970. See pp. 8-306. . -

. The Energy 'Crisis. A Science and Public Affairs Book. .
_ Chicago: Bulletin of the Atomic Scientists, 1972. (An . :
antholofiy of papers that originally a peared in the »
-September, October, and November 197& \ssues of the
" Bulletin, supplemepted by additional papers.)

Dean E.“Abx:ahaxﬁson'. Envirbnmehtal Costs ofg;.ectr\c/l’owerf
: ,’New“._York: Scientists' Institute for Public Information, 1970.

b4

These sources are mainly concerned with the technical charac-

teristics of the alternate methods, ‘and the technical:aspects' of their - -

effects on other contributors ‘to vell-being. --Some of the social ef-

fects are examined - from a legal per's.pect:ive in -‘papers collected in

Environment Law Reviéw.” Economists' views on the technique

s of regu-. ..
. i e o

processes in B
. " ¢ . ~ . l . '
genéral,. which may be applied to energy pr\{duction._in ‘particular, are
available. 18 '

. One further aspect of the social influence ‘in éo_ntrolling the

emissions from pbwer plants is related to ther differences bet;m}eén
5 - B ;

175ee Larry J. Jost, Environment Law Review 1:463-481, 1970,. . : .
for an account of the law relating to "thermal pollution;" Jeffrey .o b
Fromson, Envirenment Law Review.l:214-238, 1970, .reviews the history °
of -Federal air pollutiqn control in the United States, ‘including the
regulation of power plants. . ’ L

18’S¢,e', for example, Richard A. Tybout, Bell Journal of Econom- '
ics and Management; Science 3:252-266, 1972; K, William Kapp, Kyklos
"23:23\848, 1970; Wilfred Beckerman, Social Science Information 11:

1

1, 1972; K. W‘illiam Kapp, Social Science Information®11:113-124,

1972%

J P e
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cultures{ Scorer contrasts the use of’ licensing authority under the

British Alkali Inspectorate with what he regards as the unsatisfactory

. * 4

- United States situation where the tendericy is "toward making undesir—

able practices illegal and waiting for the possibilify of prosecution

.

to compel people to stop them. This philosophy, he claims' "invites

.

@
*

arguments questioning the constitutional validity of stopping people-

.

doing what they have been allowed to do since time imgemorial nly

a
°

This technique also requires the establishment 0f technical criteria :

which "become standards of permiss1ble pollution in so'far as they are

capabletof having any real effect, andﬁthey ‘support, the conceptothat
there.exists a right to pollute the air at least up . to the level of

;
objectionable nuisance "20 :

; {SKILLS
B g }

We have seen in earlier'chapters that skills.afe a prerequif,
site for‘education for the environment. ‘In the curriculum segment
'outlined here no mention has been made of skills, except the allusion
to.the information retrieval and intellectual analysis'skills involved
in asseSing alternaaive proposa%s.for meeting the requirements of w€11-
.'beingr It has been assumed that these'skills are sufficiently general—
Ny

izable that practice in analysis of sufficient pathways will promote

transfer to new situations. This‘assumption needs to be tested

‘ 9R S. Scorer, Atmospheric Environment 5: 903 934, 1971, p. 916

0 .
2 Ibid., p. o18. . o :

v
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Other skills that would'beiueeded.can be listed briefly, using

the exanplé of %ood production again. Some are clearly technical, and.

would notineed to be objectives for general education courses. ﬁngini

* eering, aﬁronomic3 biochemical, economic, and ecological skills are
: . . . . - . B o »
clearly needed by_some)persons, othervise the necessary data for evalu-

ation of alternatiyes will'not_he generated. Practical "job" skills

involved in farming, food processing, retailing, and”fooéhprzp:ration'

. .

are also needed by persons involved in the supply of food to the~table,
but these are also specific ‘to the particular role played by each in-
dividual, and do not lead to objectives appropriate for a general edu~
cation. - . .. : M - ‘ v

> The appropriate skills needed by most people, irrespective df

their occupational role, appear to Be general political skills, ‘heeded

'»to influence public 0pinion after a careful analysis of the data rela-'

ted to an issue has been completed Of course, the generalized analytic

and information retrieval skills are important components Qf this gen-
eral ability, but, in addition, some‘knowledge'of how to attempt‘to in-

fluence political authorities and public opinion is needed. This

appears to be the skill that should be the” goal of general environment~

* -

 .al education. o ‘ . .

<
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L\ - e . CHAPTER .IX T -

| R s * 'CURRICULUM IMPLICATIONS -° '

- e In pprevious cﬂibters,we que examined the nature of 'environ-
[ ~ . . ': - . . ’ - * ' LY ‘ “. N . . .‘
_ment' and 'environmental education', and’have developed a rationale.

~ -

)
’

* -
¢ y * ’ ’ .
LY . .

for an environmental education curriculum based on .this examin%tion.

Je L

o ' . Ny . P '
. . However, we have not asked whether. an emphasis on environmental educa-

¢ t R N . - [ .

tion is woerthwhile. That is, is the develdpment of énvironmental edu-
. R . ! . . - . - v

) cation curricula, programs and materials, likely .to help restore and

. -,

maintain a viablg,life—supporthsyszgm?
o : : ' 1t is impossible to give a definitive answer to this qﬁestion,

TR . for it depends upon whether the deqired‘social ends are actually S

Tah

. . v P ., . .. . . . .
achieved. We can, howéver, examine some of the existing pressures to- .

’ L4

ward the development of environmental education, and make some esti-

-~

L ' " ‘mates of the most promising trends. These can be no more than esti-

mates, and should not be interpreted as definitive statements.
. . . Py 4 P '

" Transdisciplinary Nature of Environmental Education

.
-

R ' * Thére is nb necessity for a program/tgidraw upon more than one

-

academic discipline to count as an'examplé,of education for, about,

’

and/or in the environment. However, as the sketch of a possible seg-

ment ot an environmental education-curriculum in Chapter VIII shows, a

a program based hpon the ‘principles of Chapter VII cannot Aavoid drawin%
L ﬁ‘m . . - .

‘on several disciplines. 'In developing the sample concerned with the .
1] . : ’

, ‘supply of food déta'from'anthropolbgy; history, plant and animal-phyéj

iology,'medicine, agronomy, ecology, geology, sociology, law, and

’

) : 218
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N\

economics were ail_nqpessary. This abproach, directed toward the com-
mon purpose of enliancing the quality of the huinan environment'throogh'

. . actions based on an understanding of the.netw6rh ofigéthwaxs leadiné‘to
humeh:well-being;_fits.the concept of transdisciﬁirnerity proposed-by )
LY ‘Jaot;ch. L ¢ | : R o . '
N Transdiscipliharitx, ih Jantech's terminology, is distioguished.
(by Lts.pursqit of a commoh.goél) froh ihterdigcipiiharity, which does
not.neceeeerily pqréue a common ‘goal, aithough in both trehe—'énd ..
intef;dieciplinariti.there is synthesie and coord;nation between disci-
, - Pplines cohcerned Qith‘cohmon'supre-disciplines:‘;Mult;-, piuri-, and
cross—disciplinarity are characterized by a'lack of cooraination, al-
though there may be cooperation.1 _ S '
. Educatignal trograms proposed-in reSponée to %he "environmentdl
crisis" are often pluridisciplinary, rather than interdisciplinary or
transdisciplinary. That is, various courses are 'juxtaposed in group-
» ings that wiii enhance their 1nterre1ationships but no overall common

o . - e
*purpose directs the <ourses or promotes interaction and coordination .

between them.

_One example each of a pluridisciplivary and a transdisciﬁlinary

program will c1ar1fy the distlnction. The original EnvirQnmental Qual-

ity Program of Hampshire College consisted of seven seminars: Chemist-

- 3 ' . L. _
ry and the Analysis of Pollutants; No d€posit, No Return; Campus

1Erich Jantsch, in}Interdisciolinarityf Problems of Teaching
and Research in Universities (Paris: Centre for Educational Research -
and Innovation, Organization for Economic Co-operation and Develop-
ment -1972), PP- 105-107. !

-

3

.. » SRRt '?
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\IgQL,EXplosion and Controly Man-Made Environment, Enzymes and Eco-
systems and Environmental Law. These were parallel programs, with a

A
bl ~

" core lecture weekly to keep the perspective of environment before the .

. .

students. They were not d1rected towarﬁ a speclfic common goal This

4
prograin exemplifles a pluridisciplinary environmental education At

.l el
,.v-4‘4'
LI

the same college a transd1scipllnary program evolved. In itnstudents

. . ‘»4

concentrate on understanding a particular system in qrder to effect °

4 . ‘ \ :
change. For example,,one project studied the Concord River, b*lnging

] chemical ngloglcal legal and‘design skills ‘to bear on -& common ’
fproblem, another used skills from a number of disciplines in | study o£
the: urban environment in Hclyoke with the 1ntent of providing the un—v
_derstanding and data needed by the local Wodel Cities program. 2
‘ ‘}E' The.curriculum_segment outlined in%the previous chapter is not.

a concurrent treatment of environmental issues by a series of separate

courses. It 1s transdisc1plinary for it draws upon a particular disci-

line wheén . it is needed to prov*de skills or ‘data required for an un-
derst;nding of a particular problem. I did not Start w1th the disci-
\ ’

plines and develop enviéonmental gteogyNV'"environmental biology,"

S ]
"environmental sociology " "env1ronmental economics, and A )

.
' ~ )

" A corollary of the advocacy of. transdisciplinarity must be.

1

Ed

kept firmly in mind Separate disciplines will need to continue to ex—'

.

ist for at least at the research level there are certain,techniques

] Raymond P. Copplnger and Lorna L. Coppinger, in Environmental
‘Education; Academia's Response (Washington; D.C.2 Commission on Under-

graduate Education in the Biologécal Sciences, Publication 35, l972),
P- 69 7 .
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-and intellectual skills which require specialist expertise. However,

the specialist disciplines can, and should, be harnessed for transdis—
2 : . -

ciplinary social and educational purposes.
—

Courses im Environmental Education° _
' L' 4 \
~ The transdisciplinary nature of education directed toward the
9 \ . .
enhancement of 1nd1vidual well—being by maintaining and improving the ‘

. quality of the. human environment suggests that it is inappropriate to ’
v - '
- ‘concentrate on the developﬁent of curriculum materials specifically for"

a.course in environmental education. This is particularly true in the

~-case of monolithic curribulum projects of the type initially funded by .

the hational Science Foundatibn to upgrade science instiuction.'

v @ ' _
Projects aimed at producing texts, laboratory manuals, teach- .J/

-

- ers' guides and associated audio—visual aids similar to the packages T

* A

: not viable as environmental eduCation courses. Single, higMy struc-

tured courses could not’ hope to provide an’ adequate rational approach

to environméhtal education. A course of this nature could not provide

@

the necessary social science and natural science background upon which
’

-students could draw 1n assessing alternate methodv/%f ‘satisfying the

prerequisites of well—being in an indiv1dual's en ironment. The most

that a monolithic curriculum couldzhope to provide would be predigested

a3

ex&%ples, analysed according to particular pre-selected concepts from S

¢ _
the various necessary disciplines. Even the-most successful course of e
this nature could not provide all the skills needed to draw upon - the

o

"relevant disciplines when evaluating a newly arisen alternate method of 4‘\0

"' }q _ .',‘f' __'_: . //J> B

~satisfying someé component of well—being.




Ct

mental,variables. e g o
to help teach the basic concepts of the relevant disciplines, all need -
fto be provided I e )

.ion which thefstudents,could draw whq\they discover a'need for a par-

: als to solve "environmental problems at the loga&r‘national, or inter-

2

222
Given this analysis, there is a need for supporting, and per-
haps Ltrengthening, the teaching of the basic disciplines, and for

models of the way in which they can be used to evaluate the conse-

quences, for human well-being, of proposed manipulations of environ-

Descriptive ' environmental" case stud1es, showing the ramificaQ

¢

tions of some specific actions; technique descriptions, ranging from

’ simple methods of sampling particulate fall—out from the air to.de-

scriptions of techniques of public opinion determination, and materials

“

‘
. . =

_ These needs could be met in a number of ways. One possible

,

_method would be- the preparation and distribution of single- concept mod-

. : . . . )
ules from which the teachers-could construct their own courses,  and up1

! * .

ticular sKill-or understanding. Schools could plan their programs to
-

provide the appropriate understandings in the special disciplines, and,

in ‘some’ Bype of general btudies program,{provide the necessary experi—

LI P ~

ence in selecting the principles o£ each . field when evaluating propos—

o

national-level Selected modules could constitute a complete coursel o

Py

within a program, alternatively, some might be used by teachers as sup—-

plementary materials. e

Curriculum development in the sense of preparation of materi—

als for single courses called "environmental education" intended to be

" added to the course offerings within a/school is most unlikely to lead

v

. “. .r 230 " . ’ °
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, might be the total program of the whole school, or it may constitute a

N : . \ -

.- .o e A oot .- )
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to a tranldisciplihary approach; If environmental education has the
bY

same separate subject status as histozy, algebra, ph;gics, and civics,
even though it may contain some activities that "belong" in the" other

"single discipline cQBurses, it may not be viewed as a synthe51s of the
. — . 2

insights of theseisubjects. In the secondary school setting, transdis—

ciplinary environmental eﬂucation implies that a, program is oriented

toward a spec1fic problem or set of relaLed problems, and that each

course in the program is directed toward the program g6al. The program

A

.

portlon of Lhe whole. "That is, it is poss1b1e that a team—teachlng ap-

:proach based on the natural and social sciences fbr one grade level

could develop to trace one or more of the paths leading to the satis-

!‘.

~ faction’ of 1ndiv1dua1 well—belng . g ‘

[

The neceSsary expertise in identify1ng, proposing, and testing

possible solutious to problems may be given in a number of ways. Sim-
\

.ulatlons.of actual decision—making-procedures may be useful to demon-

>

strate’ the ramifications or political conflict and, perhaps, in pro—
viding practice in finding data and presenting it to other groups.

The s1mu1ations may- be "role.plays" based-on actual situations, for ex-~
ample,,"The Redwooo Controversy where players take the roles of sena~ - )
tors, lumber industry spokesmen, conservationists, and other interested

- 4 A

parties, and_simulate Senate hearings and debates during consideration

]

of the establishment of a Redwoods National Park.3 Alternatively, the

simulations may be based on a hypothetical situation, as, in "The Planet . . (

3Frederick A. Rasmussen, "The_ﬁedwood Controversy" (Boston: . .l
Houghton Mifflin, 1971) ) : . ‘ s 1

s
1. » wh
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Management Game," where a team m e85 Yhe resources of the mythical = - .
planet Clarion by deciding the planet's'development budget is to
be spent players become inv_lved in balancing pbpulation, food;;apply,

income, .and environmental quality 4 (Simulations may also be used for‘

o

fprofessional training purposes, not only- general education APEX sim-

ulates the conditions in a small city and is intended to prov1de exper- .

¥ . -

ienc for air polluction ¢ontrol personnel.by means of role-plays and

computer simulations.)5

’~
Y

In addition to simulations, students may become 1nvolved in’
environmental actions" in their own right, either by forming a. quasi-

: political organi7ation to press for local legislation to regulate per-

aler
ceived local ‘actions that have an impadt -on the well-being of individ-

uals, or via a more formal approach simildr to Stapp's "environmental

encounters."6 In bothpthese"situations'transdisciplinary study is : L

almostimandatOry if the group. is to'succeed in answering the questions

-
-

posed by opponents to their proposals; the group must consider econom- i\

-

Tic, social, scientific and technical, and aesthetic issues 1if they are .

“

4Victor M Showalterq'"The Planet Management, Game" (Boston
Houghton Mifflin, 1971). Descriptions of this game, "The Redwood Con-
‘troversy," and two other games prepared for -the Educational Research
Council Life Science program can be found in Paul Holobinko, Frederick
‘A, Rasmussen, and Viector M. Showalter, in Environmental Education: A"
. Sourcebook, ed. Cornelius J, Troost and.Harold Altman (New York John
[Wiley and Sons, 1972)

SThe computer'simulaﬂion is described in APEX (Air Pollution
.Exercise) Volume 1: Galme Director's Manual (Research Iriangle Park,

- North Carolina: U.S., Environmental Protection Agency, Office of Man—/
_power Development, l97l) e . oo ' o

v

41, 1970

6William B. Stapp, Journal of Environmental Education 2(1) 35~
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to be convincing. Cases of actual involvement need not progress out-

side the school. Making decisions about school policy toward litter-.

ing, or even the establishment of. a dress code, will provide experienfe
of political influence, and, almost inev1tably, raise the difficult

issue of enforcement; Students who have to welgh the issues involved
S i

.

in establishing polic1es, and providing mechanisms for enforcement are
-5

at- least likely to appreciate some of the difficulties-: faced by soci—

ety-at-large. - - _ :

. S The examplés of involLement in an actual issue help‘to demon-
. ! . . .
" ) [ . :
strate one important'point concerning the'nature of transdisciplinari—'
ty. Each 1ndiv1dual need not be equally competent in all disclplines

s 0

to have an important impact 6n the success of the group working toward
‘common goals In addition to forming a framework for providing each s

individual w1th the minimum competencies in each disc1pline that are

'needed to enable its relevauce to be seen, a transdisciplinary approach_____———4—""__—_d

_; //also gives an opportunity for each person to exercise ;nterests and _

abilities. that they may have. This is an important potential education—' . T

v

e al sp1n—off of preSsing for transdiscip11nary env1ronmental education.
. -

“In programs p;epared for an adult audience of the mass media a -
transdisciplinary planning base would'also be useful. A"conscious de- .

cision to base the program on a:considération L7 a transdisciplinary a

goal would not only ensure the representation of the diverse viewpoints

v

of social scientists,-including psychologists, political‘scientists,
. and ecomomists; matural scientists, chemists and biologists for exam-

ple; and affected individuals; it would also increase the likelyhood of .
\

o identifying gaps in the necessary data.* Identification of these gaps,

¢
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even if they didi nothing else but provide: the realization that actions

are being taken in the'absence of data, should be salutary, Recogni-
tion of ignorance may make us' less likely to support ACtions proposed

‘'by an interested part without at least raising questions.

Recent Trends

[}

Funds committed to curriculum development under the Env1ron—'

mental EducaLion Act have not been used for large scale curriculum de-

. .

: velopment in attempts to produce monolithic courses. Those funded
+ / ©

for 1972 have typically been for relatively small-scale programs (the

-

median granL for all projects funded under the Act, {i. e., including

those for communlty awareness, personnel training, and evaluation and

dissemination, was $13,600 the mean was = $18,544). Projects‘deveIOp"
ing' curriculum materials have been planned_to provide soL'es of in-
'3Struction on relatively specific topics: for example, the city as a

waste producer (Sacramento California), shpplementary materials on
, )

demography (Population Education Inc,, Washinéton,_Dﬁ_.),wriver ecology -
\\ ,.,

_ ¥ N

(Hudson River Sdoop Restoration, Inc., New Yorﬁg AL &g shed monitoring

.;-_.r__.. e

v
? .

.(Institute for Environmental Education, Clevelan Ohio); air pollution

\\

'simulation (Carnegie-Mellon University), and pes cide use (Dak Ridge

» Associated Universities) Many of the other pr cts listed are in-

a

'tended to provide supplementary materials for environmental education.’

-~

Despite the miséivings of members of the Cengressional.Select;

2

n )
R . .
_ : 7U S., Office of Education Grants for Environmental Education,
. 1972. Compiled by USOE Environmental Education office, (Columbus,
Ohio: ERIC Center for Science, Mathematics,'and Environmental’ Education,

1972) ' : ‘ . » ‘ ”
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committee on Education t.ha’t an insufficiient proportion of the funds is . .
.. . A PYR. L . .

being spent on&_ preparing‘"'c':urricula for" environmental studies,8 the

P ) . Wad / ~ .

. present trend of funding from the Environmental Dducafion Act appears .
R ¢ . ' to be satlsfactory ] That is, the xp' of prpject belng supported prom-
. AR v . 0 ’

. 1ses to 1ncrea.,e the supply of modules thaL could be used in pax ts of

.0 - »u,

.~ programs oriented toward env1ronmental enhancement . Whether there are

sufficient funds being allocated is a di.fferent questi'oﬂ but at leastl

~ . the pattern of fund1ng seems appropriate.

. .
- ’

v . . . . -The uge of other Office of Education programs to support simi-
lar activ1ties, and the involvement of other Federal agencies in the

development of modules of the type envisloned is also occurring . For

\ S example, ‘the Environmental Protec_tion Agency funded the Tilton project

.

v ; i
. that developed a’ series’ of ,act1vities concerned with water quality'9

- - \ rs A: .
a program to assess "Solid Waste Disposa] Alternatives for Maine Commu-,

‘ [

nities v was supported by the Higher Dducation Act'10 and staﬁf of the

Tl

National Science Foundation have proposed supporting module developmenL

-

-

. for environmental education programs 11 :

. . ]
‘ L
Al

.

. , : Each module produced for ‘inclusion in the program deScribed

—— B here need not and probably should not, be transdisc1plinary in natuyre,. o

he
Tl - \i?"; £
Tl LI, - .

""’The modules should be prepared so t'hat; studenté can draw upon the . }

~ Y

LR . A 8See comment by Representative Brademas in U.S., Congress, . TN
' L House, Committee on Educat on ahd Labor, Select Subcommittee on ) : : :
) Education Oversight into | dministration of the Environmental .
- * Quality Education Act of l9x70 92d Congress, 2d Session, April 17,
. 1972, passim. _ - : -

l ) ) " -no‘ -

9Ibid., prepared statement of Tom Carrol, P 50. - e

10 N

1

Ibid.,-statement of Don Davies, <p. 22, .-

. v < ' )
. T 0 : - .. ‘ . . )
- 11Greg. Edwards," NSE. Letter to Robert W. Howe. :
, . B < . . v .
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'materials needed to complement their, existing knowledge and skills.
Individual modules should be planned so that all disciplines are rep—
resented in the set: of activities availab.le for a particular topic, but

the inclus1on of both economic and engineering information, for exam—

*

ple, :f.n one module concerned with the use of underground water for

>

irrigation is undesirable A multiplicity of disciplinary viewpoints '

- in each module must reduce flexibility of learning approach, inevitablv "

i}

_ : S 3
N L presents a preconceived view of the relationships between the discip-
' ¢
: . ;ines, and is not as readily updated by revised. .:Lnformation for one of

the disciplines. The distinction between a transdisciplinary program

st

h and unidisciplinary modular materials should be maintained

7

If the use of fu ds to stimulate the production of a large num-

[

I ber of units that can- be uked to supplement or up—date e:».isting cotrrses
: ’ 1) ‘
continues, and the basic disciplines are not neglected in favor of a,

* total conce tration on popular env:.ronmental topics, there is a good

) éhance that the current emphasis on environmental education can make

[}

some difference to the physical and biotic -factors 'that affect each in-

, ’dividual.Uxiited State{s. resident. This is particularly.tru'e for the en-

* tire educational responsibility is not being left to the formal school .
7 . . . - ‘ ‘ .

S . .+ . years. Environmental Education Act grants are also being used to pro- .

' 1) ' vide funds for public education programs,l? we may hope that informed

~

N _' political support\ of needed change will ocgur even bei'ore the present

‘ »

l

C 12 ,. : S - S .
Grants for Environmental Education, 1972. .

) . . . v . .
o : B .. ) /
i . . . . ° .

generation of students forms a large pr0portion of the adult population.

"

Sa
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= ' o , ' " The concurrent emphasis on other meLhods of effecting changes

in the environmental parameters that influence individual well—be”ng
» \
is encouraging. Technological advances in particle. control.devices A

o have .‘;:had aneffect ‘in 'reducihg the amount of particulate matter from- P " .
Yo, - ¢ ’ v . -

1 - 'smoke stacks, particularly when supported by c1ean air legislation re-

-
»

at ' 'quiring the use of the’ appropriate technology. Environmental education

v
o ' ’ -

programs are not being left to carry the major responsibility for en-.

vironmental 1mprovement. Education programs can, of course, be in-’

- ’ N ' ‘
. . volved in providing a public climate suitable for legis1ative actidn

. This is particularly true of educative efforts aimed at voters, and, o

~

/ although there is a danger of a group promoting an incomp1cte1y evalu-

13 : :
ated action succeeding in influencing legislation to the extent that . ﬁ_-f‘ff'.

: laws tha* may be detrimentaI' tothe long-term preservation of a quality

‘environment are passed, a responsible use of the transdisciplinary mo-

del by public commenta-tors should minimize* this possibility. - ‘\ ,
The use of direct political and technical methods to influenc\éx '

=3
¢ . .+ . envipOnmental parameters removes the pOSSlbllity of a charge against

°

. ' © o
" envilgo mental ed@tion similar to those leveled against almost exclu—"

'sively educationa]. attempts to remove social and'economic inequality

‘ _ T \"if we want economic _equality in our.sbciety,‘ we will have to get it

by ‘chariging cur economic institutions,_ not by changing our schools."ll' o
y. . ‘ ' . o . . ) . ) . - ‘ "
In addition to. increasing the chances of achieving an . , L ‘

: . - _ : : . i |

, { L T 13See Chapter VI, pp.- S e Lot
% o i ' < ll'Mary Jo Bane and Christopher O‘encks, Saturday Review of Edu-
. cation September 16, 1972, 37- 42 P 38 .

kA
° . . Y
. 3

Q ) o : 0'}.'? ‘ . v
‘ N : Awi. 7. . . .
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rect action has a twoéfold advantage with respect to the success of en-

e -~ vironmental education. FirStly,vevidence is prescnted to students and
[N ’
. . e
x : , . other members of the publlc that at least somcthing is being done, ra-

L ' ther than being merPly discussed——that is, -there is evidence that at

! least some persons in‘power 'practice what they preach/" Secondly,

data concerning_the effect of. various types-of al nate actions are

‘ SRR . becoming available, and the public can see that some of the actions

[

taken to-reduce the incidence of heavily contaminated air,

-

for example,

do actually produce ‘the predicted results.

;... . A ‘ . v . .‘. . . '. ] . . \ -Qb
DL ‘ o guestions for Curriculum DeVelopers, o : D
v A ! ~ ‘ *
- P
- \_ . Any curriculum developer whether he is the classroom teacher

er producing modules for adoption by teache1s, has number of respon-
. ‘1 2 . .
- fsibllities if he:intends to produce curricula tapged "environmental

education. These responsibilitles include the normal ones of Laking

into account learning theories and the. background of ‘the intended audi-

ence, testing and evaluating the materials in some form, and attempt1ng
to provide‘alternate methods of instruction to suie different teacher/

-.student combinations. When dealing-with environmental education the

¢

developer must also clarify his positions to prevent confusion result-

'ing from the diversity of interpretations of the terms environmcnt?

and environmental education. The analysis in this volume has sug- =

gested a mumber of questions wh}ch must be answered explicitly if ambi-

- -

guity is to be avoided\_ These’ questions are collected in this section,

IR}

together with%a short summary of the arguments leading to'the

envixonment conducive to individual well-being, the commlttment to- di-

planning an instructional sequence or a spec1al st curr1culum develop—
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questions. C ) N : ' S

| . _ What Referent for 'Environuent' is being used? The entity used

) as referent for 'environnent' may vary It neced not be human, although
in discussions of the environment it is 1nvariably an indlvidual pelson
or group of people. The group may be of any size, from the family to

. - .thewspecies. The curriculum-developer needs to specify Qith which 6f

these possible entities he is concerned. Although the examples given

in the texi have been based on the environment of individual humans,

this is noL the only viable position. If a different position is ta-

A\ ]

;" ken, using a human gro p as the referent, the posslble 1mplications of

© -

this positiOn neéd to be recognized rhe_possibility of a considera—' 'fﬁ

‘. tion of the environment of the species leading to, actions~incompatible'

with value sysLems that emphasize the dignity of each human has been

[3

discussed in Chapter 111, (pp. 58-66). These issues should be kept‘in

o

\ - " mind when preparing materials or planning a program. L ST - yf*'lf“:

SRR U ‘ What is the Purpose of Preparing Environmental Education . B R

) . s ! -t . . .‘;_v

s, : - . : - R S

"Curricula? The purpose of offering environmental ‘education:affects - RN

“ ; the type of material to be included.' This arises because not'all parts -
L 'of the literal environment of the entity chosen are relevant for all

. - purposes. Although it is rarely explicitly stated even in formal dis— o l- R

cussions the purpose can often be’ inferred from the descriptive quali—i‘ :

ﬁying term used' the social environment the cu1tura1 environment the . ',f '

- S aesthetic ehvironment, and the institutional environment are all’ used. .
e T .n,,

\ . R .. . ..
" in the literature and all imply a different purpose of studying and PR K g

perhaps, manipulating environmental variables. Once the purpose is

v

i . -
known or inferred, the relevance of a parameter can be determined by T




_developed The goals may be .to produce a knowledgeable individual in

-which case a- program of education about the environment will be devel-
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answering the question "Does this component o{ the total environment

v

of the entity being considered have .an, effect, or a potential elfect
related tof:he purpose’" ‘ 4

" There is one'exception‘to this simple criterion. When identi-
fying componcnts of the tota] environment of an individual human that

-

form: part of the enviionment it is also necessary to show . that expo-
sure to the. factor being con51dered is both unintentional and inevita-

\

ble if a person is in the appropriate geographic region;. (Other‘people

-are not normally con51dered part of the env1ronment, although theyi"

mqrt these criteria ) : f~\

! Faced with thege poss1bilities the curriculum deve10per needs *

>

guat least to specify the qualifying terms he is using with "environ—

< . Co-

ment ) ideally the purpose for considering environmental variables . *
should be explicitly stated, and not left for Lhe~reader to infer. - '

Which Class of hnvironmental Education 1s Appropriate7 lhe de—

[

.

cision concerning the purpose of studying environmental education will

-‘partially determine the class of environmental education program to be

L]

.Oped, or the aims of the program may be to enhance the quality of the

-:environment leading, for example, to increased chances of individual

well-being. If the aims are of this second type the curriculum devel-

.

Oper will attempt to produce a program for (the preservation of) the e
\

) environment He may, and almost certainly should, wish to provide a . :

knowledge base from which students can draw in addition to the essen—

'tial skills that must form a basis for programs for the environment.,

' T o 1
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If this is so, he will prepare a program'that fits the characteristics

of the combined class 'education about and for the environment'

An empirical decision will have to be made concerning the worth
of the pedagogic technique education in the environment In many
cases the provision of pracuical;iconcrete experience with the "real_

" world" will be.éffective in motivating‘learners'or_assisting in ‘the
development of concepts,;ﬁntlthere is no absolute necessity for in-
struction to.be outside the claSsroom for it to count as“"environment—- !
al education.," 1Indeed, the curriculum developer needs to look very

carefully at the pOSltlon he may be conveying to students if he tnsists

. XY . .
that all data concerning the env1ronment must be gathered at first

@ .

hand ' » ‘

tion that it is ‘not appropriate to attempt to inculcate specific

o

_tudes toward an array of "environmental issues._ Instead the position

that studeuts should be encouraged to develop a generalized rational

~attitude_is_advo.cated. That is,-the program can be considered success;
ful if citiaens asquuestionsiof the form "What is the evidence that
the proposed action'vill have no deleterious effects’" "What is ‘the .
balance of positive and negative‘effects.on well—being'ofithese,ac-

tions?" "Is there an alternate method of satisfying the need, and if

80, what are the comparative costs and benefits?"

Should Emphasis be placed on Courses or Programs?"The gener- -
. = . ’

alized rational position leads to the possibility of a transdisciplin-

ary base for education, and ‘curriculum developers should examine the

2

POTI

- ! . ’4
\ : ) 4
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possible implications‘of‘developing coursesjbeseg on”specifin examples
of social problems and hoping that this approach will provide a suf-
ficient grounding in the necessary'disclplines to enable c1tizens to

-asK the appropriate specific questions when new problems arise.

It is, however,.necessary that all'students have the experience
of drawing upon the appropriate disciplines wvhen a particular issue is
being considered One example of the types of questions and alterna-
five positions that’ need to be considered in this approach 1s given in
Chapter VIII, and in this chapter, ‘some . recommendations concerning the

.'place for such a discussion are- given

The curficulum'developer needs, therefore,; to ask two types'of
questions concerning his_program. Firstlj are tﬁe'appropriate basic
skills being provided so that students may. ask the correct questions,
(and understand fhe answers), when confronted with. a new LSSUE? That

is, are future citizens being given a sufficiently _strong base in the '

social and natural sciences and the humanities’ Secondly, are‘opportu—

- /

nitdes being ‘provided- for synthesizing data derived by applying the

e

_concepts and techniques of the various disciplines to specific ques-

tions? '

+
l

If the curriculum developer provides specific answvers to these

hXd

f:, Jghestions,vand if critics c1arify the positions which these questions

s ‘A‘

N

~are designed to elucidate before attacking any- environmental educator s

-

pqsition, the abundance of'definitions of "environment" and of "envir-
onméntal education" will cause few problems. If these posgitions are
not clarified; discussion of any particular program claiming to be an

instance of "environmental education is likely to be confused.
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\ Asking these questions is also likely to'direct discussion to more

‘profitable lines—econsideration of the details of goals and instruc-

’ ’ 'ti nal programs rather than attempts to redefine 'enVironment““to suit .{j\LvW

' . . - RO

ap rticular concept of educatiOn‘ - e ‘ - '///f/ )

. - | Justi‘ication o ". ' T ;“-‘ _ ./
uﬂ. ] \'.  The congruence of-educational and social actions augurs well‘.
: \_T for the succeds of activities'designed to enhance the quality of thJ/—f\\s
| | environment of each individual It is by,no means certain that the (ﬁ
<o ‘o

' goal will be achieved but there are some: promising indications that-

~

at least some of ‘the objectives are being et Some potentially harm—

ful actions have been.halted while data were gathered on Lhe possible

\
-

side effects of the proposals, for example, the trans-Alaska oil pipe-

liHEu Although economic factors may have played a role, the develop-

, menL of the United States version of a super -sonic passenger ‘jet (SST)

v

-~

was stopped at/least partially because of ‘the evidence presented con- = /’//
cerning thé possibilities of deleterious change in the world climate.
The risk was not taken despite the lack of firm conclusions ."due to
uncertainties in the available information and its interpretation, we

cannot be certain about the magnitude of the various effects."15 S

v L
Citizen action has also produced some desirable changes. For

“

~

example, a proposal to rafse about $2,000,000 p.a. from local taxes to

buy and mainta1n open space was,approved by the voters in Jefferson ’
! f
15, #
Man's Impact on the Global Envirpnment Assessment and . Re-
commendations for Action. Report of the Study of Critical Environment-

al Problems (Cambridge, Massachusetts Institute of Technology Press,_ '
19Z0, P- 107

Y ) . Y q

)
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c .. ; - County,aéolorado, in the 1972 general c. rions.lGH o ) L ' L
A } . . : ] B .o . ' . . . .
'Although'actions such as these r -y not be the direct result of

R -environmcutal education in. aﬂy of its s(nses, Lhe prospects of increas—

-, &
.

ing support.by informed individuals for private and'goverdmeutal ac—

\
tions is a strong’ justlficatlon for the development of transd1scip1in—

i

X ary programs focyssed on the relationshlps of components of an individ— '

//’al's environment to his. well being. Provided that environmeutal edu- o

.cation is not expected to be a panatea, with other direct methods of

preserving-a supportive'envtfonment being-forgone in favoﬁ\of educa-

v .
. « tion&l expeuditure, it is worth supporting. "Even if it cannoL be shown R
”
| _ R that environmental education is'ever responsible for'any environmental

1 4
- .

. ' ~enhancement the expenditure will have been worthwhile 1f it increas

. - '
. "
B . .

the contact between Lhe various school subJects. ‘Although this may

" ) 'seem a tr1v1a1 achievement compared with the perce1veo magnitude of

o~ . . . .

e the environmental crisis" the destruction of strictly compartmental—

‘ized” subject teaching by. encourag&ng each discipline to contribute to-. T

. . . . ward, the ach1evement of’ a_common goal should have far reaching educa-

tional effects‘which may continue evenﬁif the_immediate sociél goal of +°

improved well-being is achieved.

. - — S ; [ B ) ) . N
R 16 : o S T - .
. . Time, November 20, 1972, p. 18. : j .
‘o 3 : ' T ' v
" ! o -5
) ) ) ,“-/ -
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